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THE BIRDS OF TRAVANCORE. 

By H. S. Ffrgusson, F.L.S. 

WITH NOTES ON THEIR NIDIFICATION. 

By T. F. Bourdillon, F.L.S. 

Fart III. 

( Continued from page 673, Vol. XV.) 

Ordkr OOLUMBjE. 

Family Coiumbidjs. 

Sub-family IVeroninas. 

(284) Osmotrkron a f finis. — Tlie Grey-fronted Green Pigeon. 

Stanford, No. 1274 ; Jerdon, No. 775. 

This pigeon is oommon in forest both in the low oonntry and on the 
hills at low elevations. In the hot months it ascends them up to 3,000 
feet. “ I once obtained the nest of the Malabar Green Pigeon at un 
elevation of 2,400 feet above sea level. I noticed the bird building or I 
should never have discovered the nest, which was placed in a bushy tree 
at a height of 40 feet from the ground. It contained only one egg. 
The nest was a mere platform of loose sticks six inches in diameter. 
This was in Febrnary. The size of the egg, which was, of course, pure 
white and glosaless, was 1*10 X *85.— T. F. B.” 

(235) Osmotrbron B10INCTA. — The Orange-breasted Green Pigeon. 

Sleaford, No. 1278 ; Jerdon , No. 774. 

This Is by no means so common as the last, but may be met with in 
the low country in forest npt far from the coast, 
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Sub -family < a rpo) iha<tim r . 

(2H(I) C-ARPorUAOA vTCNWA. — T he Grwn Imperial Pigeon. 

Blanford, No, 1284 Jerdon, .An, 780. 

This fine pigeon is only found in forest in the low country. I 
have never met with it away from the coast, nor have 1 seen it about 

the bills. 

(287) Dxjcula uupKHAt — Jerdoifs Imperial Pigeon* 
Blanford) No, 1288 ; ' Jerdon, No, 781 (. partim .) 

Unlike the last, this bird is only found in the lulls, whore it is common 
in heavy forest at nil elevations* “ It has two broods in the year, but only 
lays one egg at a time. These two brooding seasons are in April and 
again in November. I have seen a bird building in the latter month, 
and have had the young bird brought to me in January. The nest is a 
loose structure of twigs without any lining, and exactly resembling 
an English Wood Pigeon’s. I was so fortunate ns to find a nest at 
an elevation of 4,000 feet above sea level and twenty feet from the 
ground, placed in a mass of tangled iriil ( Bee ska Irnmnaorico ). The 
bird was sitting and returned to look at the nest, so wo had a full view 
of her. Besides this I have had an egg sent me which lmd been taken 
at an equally high elevation. The egg is white and rather glossy ; it is 
small for the size of the bird, being only 1*88 X .1*0 — T, F, BN 
Sub-family Phdbmcc, 

(238) Chaloophaps indica.— - The Bronze-winged Dove. 

Blanford , No, 1291 ; Jerdon , AV>. 798. 

This beautiful dove is common on the hills at all elevations (hiring 
the dry weather ; at other times they confine themselves to the lower 
slopes. Mr. Bourdillon writes : — “ I found a nest with two eggs in a 
bush about eight feet from the ground at Shaliakarai : the eggs were pale 
naf<f-au4ait and glossy, and measured 1* x *81.” 

Rub-family Columbinae, 

(239) Oolumra intermedia .—The Indian Blue Rock-Pigeon. 

» Blanford , No, 1292; Jerdon , No, 788. 

Common in the low country, frequenting paddy fields. During the 
dry months they ascend the hills up to 2,500 feet elevation in South 
Travancore, feeding during the day and returning in the evening to 
tfceirroosting places in the low country. There is a- large colony on 
a rook that rises out of the sea at Cape Comorin. 
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(240) AfcHOCOMUs elphinstonii. — T he Nilgiri Wood-Pigeon. 

Stanford , No, 1299 ; Jerdon , No . 786. 

Thin is a common bird at the summits of the hills in South Truvanoore 
and at Pirmerd, and also on the High Range. 

(241) Tmmnt suRATKNSis.—The Spotted Hove, 

Stanford. No. 1307; Jerdon , No. 795. 

Abundant at the toot of the lulls throughout the range. During the 
dry weather it ascends the hills, uml 1 have shot it on the Cardamom 
hills and the High Range. “ It breeds abundantly in the plains and 
along the foot of the hills. They have two or three broods in the 
year — between) April and September. The nest is very slight and is 
usually placed from about eight to twelve feet from the ground.— 

T. F. sr 

(242) Turtur cambavknsis,— T he Little Brown Dove. 

Stanford , No. 1309 ; Jerdon , No. 794. 

This little dove is by no means common, and is only to be found in 
the dry region of the extreme south, not far from (Jape Comorin. 

(243) Tun-run msomus. — The Indian Ring-Dove. 

Stanford , No. 1810 ; Jerdon , No. 796. 

Like the last, this is rare and only to l)e met with in tbo same 
locality. 

Order GALUNAC. 

Bn border Alkotrorodes. 

Family Plumanid<e. . 

(244) Pa vo oristatus* — T he Common Peafowl. 

Stanford , No. 1324 ; Jerdon , No. 803. 

This well known bird was at one time common at the foot of the hills 
in South Truvanoore, hut is no longer. It is also found on the hills 
abpu* Pirmerd. 

(245) Galuxh so&njsratx, — T he Grey Jungle-fowl. 

Stanford 9 No. 1330 ; Jerdon , No. 813. 

Found at all elevations from the foot to the summit of the hills. 
During the cold Weather the cooks may be heard crowing, especially in 
the early morning and towards sunset. They breed in February and 
March in South ^Travanwre. Mr. F. W* Bourdilkm found a nest, a 
UWe depression in the ground* containing three eggs in March. 1 
found one, also in March, containing seven eggs which were placed in n 
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detid stump of a tree about three feet from the ground. Mr* T. I . 
Bourdillon found a nest at Pirmerd on August 20. 

(24 6) Gallofebpix rjmpicea.— T he Red Spur-fowl. 

Stanford, No . 134.9 ; Jerdon, No. 814. 

Tins spur-fowl is common throughout the low country wherever 
there is forest. It does not ascend the lulls, hut frequents the foot of 
them. Breeds in April. 

(247) Exoaifactobia chinbnsis.— T he Blue-breasted Quail. 
Stanford, No. 1354; Jerdon, No. 831. 

This pretty little quail is said u not to have been observed on the 
Malabar Coast, south of Bombay.” It is, however, to be mot with in 
the grass lands at Pirmerd. Stone coloured eggs, densely spotted with 
minute spots of brown and black, were brought to Mr. Bourdillon in 
June at Malayattur in North Travancore. They measured *98 X '75, 
and are, 1 believe, the eggs of this bird. 

(248) Coturnix communis.— T he Common or Grey Quail. 

Stanford , No. 1855 ; Jerdon , No. 829. 

The Museum contains no specimens of this quail, but 1 am informed 
that it is not uncommon on the grass lands at Pirmerd, where it is known 
as " the drummer” from the purring sound it makes. 

(249) Pkkdicula asiatica.— T he Jungle Bush-Quail. 
Stanford , No. 1357 ; Jerdon , No. 826. 

Numbers of these birds are brought round alive from the eastern side 
to Trevandrura for sale ; they are not taken in Travancore but in the dry 
district of Tinnevelly. They may bo found, however, about Cape 
Comorin, but so far as I am aware nowhere else in Travancore. 

(250) Miobopkrdix krythrorhvncur.— The Painted Bush-Quail. 
Blanfordy No. 1859 ; Jerdon , No. 828. 

I have only found this quail on the Cardamom hills and the High 
Range ; at the latter place and at Pirmerd it is the commonest species 
by far. Mr. T. F. Bourdillon took the eggs at Pirmerd in December. 

(251) Franoolinus pondicerianus. — T he Grey Partridge. 
Stanford , No. 1875 ; Jerdon , No. 822. 

This, as I have already pointed out, is one of the birds that are found 
alike in Northern Ceylon and in South Travancore, being fairly common 
in and about the neighbourhood of Cape Comorin, but not found else- 
where. 
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Order HEMIPODII. 

Family Turmcid.sc. 

(252 ) Turnix puqnax. — T he Bustard Quail. 

Blanford, No. 1382 ; Jerdon, No. 832. 

Not uncommon in scrub jungle in the low country. 

(253) Tcrnix tanki. — T he Indian Button Quail. 

Stanford , No. 1884 ; Jerdon, No. 834. 

1 havo not mot witli this quail myself and thero ore no specimens in 
the Museum, but it appears to have boon recorded from Tmvnncore, so I 
include it in ray list. 

Order GRALLiE. 

Sub-order Fulicaria:. 

Family Hall nice. 

(254) Hypotjsnidia striata.— The Blue-breasted Banded Rail. 

Blan/ord, No. 1389 ; Jerdon, No. 918. 

These birds may be found scattered about in marshy thickets near 
the ooast. From the contents of the stomach, beetles appear to be 
their chief food. 

(255) Porzana pusilla. — The Eastern Bailloris Crake. 

Blanford, No. 1393 ; Jerdon, No. 910. 

This is apparently a rare bird in Travanoore. A single specimen 
was brought to me alive in Deoember. It had evidently bred here as 
there was a young one with it. 

(256) Baulina supbbciliabis. — T he Banded Crake. 

Blanford, No. 1395 ; Jerdon, No. 912. 

As recorded by Mr. F. W. Bourdillon a single specimen of this 
crake was procured by me in 1875 in some paddy fields near the foot 
of the hills in South Travanoore at about 400 feet elevation. I have not 
met with it since. 

(257) Amaubornis fuscus.— The Ruddy Crake. 

Blanford, No. 1398 ,* Jerdon, No. 911. 

This bird has only been recorded from Mysore and tho Wynaad 
in Peninsular Luliu, but it is fairly oommon in Travanoore. The 
Museum contains six specimens— one purchased from an Anjengo 
collector without locality, two from an old collection, both labelled 
Travanoore, and three taken at Kuttyuni neur Trovandrum in 
April. 
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(258) Amaurobnis phcenicurub. — The White -breast ml Waterhen. 

Blanford, No. 140.1 ; Jerdon, No. 007. 

Found throughout the low country round the edges of’ paddy fields. 
Breeds in April. 

(259) Gai.linula chj.obopits. — The Moorhen. 

Blanford, No. 1402; Jerdon, No. 905. 

The Moorhen is by no means common in Travancore ; the Museum 
possesses only a single specimen. 

(260) Galliorex cinkbka. — Tho Water-Cook. 

Blanford, No. 1403 ; Jerdon, No. 904. 

Not uncommon in and about rice cultivation in the low country. 

(261). Porphybiu roLiocRVHALUR. — The Purple Moorhen. 

Blanford, No. 1404 ; Jerdon, No. 902. 

Common in all the larger lakes wherever thoro aro reeds and rushes. 
Breeds in July and August. 

Sub-order Ortons. 

Family Otididce. 

(262) Sypheotih aurita. — The Lessor Florican or Likh. 

Blanford, No. 1416 ; Jerdon, No. 839. 

A very occasional visitor to Travancore ; the only record 1 have of 
its occurrence is in 1876, when one was shot in some rushes in 
Trovandrum. 

Order L1MICOLJE. 

Family CEdicnkmida:. 

(263) (Edicnkmus scoiopax. — The Stone Curlew. 

Blanford , No. 1418 ; Jerdon, No. 859. 

I have on more than one oocasion seen and shot this bird when 
snipe shooting at Valey, four miles from Trevandrum, where the soil 
is sandy and the place is clothed with shrubs and coocanut trees. They 
wore sometimes in small parties of three or four ; at others, solitary. It 
breeds here in August. 

Family Gi.AREOi.inA5. 

Sub-family Curttoritnce. 

(264) Ctmsomoe ooromandelicus.— The Indian Courser. 

Blanford, No. 1422 ; Jtrdon, No. 840. 

My Collector shot two of these birds eight miles south of Qnilon on 
some sandy plains iD June 1902. Four more were subsequently 
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obtained .twelve miles south of Quilon. Among them was u young 
bird in quite immature plumage* so that I believe they must breed here* 
I have not found this bird in any other locality, and do not think it is 
likely to bo .soon further north* 

Sub-family Glareolince « 

(265) GnARBOLA laotba.— T he Small Indian Pratincole or Swallow- 

Plover. 

I Hanford, No. 1427; Jerdon , No. 843. 

I have only received this bird from North Travancore, whore flocks, 
consisting of a dozen or more individuals, were mot with by my 
collectors at. Velyanf, near Alwaye, frequenting open flats on either 
side of tho Alwaye river up to Malaytiltur. Their foot! was mostly 
beetles and mosquitoes. They were found hunting for insects well after 
sunset, 

(266) Metopidius iNMom— • The Bronze-winged Jaoana. 

Stanford , No. 1428 Jerdon , No. 900. 

This bird may bo met with throughout tho country iu suitable loca- 
lities, that is, where there are lakes or tanks well covered with weeds and 
water-lilies* 

(267) Hydrophasianus cmRunaus.— The Pheasant-tailed 

Jaoana. 

j Stanford, No. 1429 ; Jerdon, No. 901. 

Flocks of these vory handsome Jacanas are common in the tanks in 
South Travaiioore, especially about Nagoreoil, where they may be seen 
running over the weed-covered water, keeping, however, well away from 
the tanks. 

Famtly OHAItADRIIILE. 

Sub-family: Charadriinw . 

(268) Saroogrammits XNDicue, — The Red-wattled Lapwing. 

Blanford , No. 1431 ; Jerdon, No. 855. 

Common in the low country all over Travancore, going about in twos 
md throes or in email. flocks, and generally found in the neighbourhood of 
water* It breeds in March. 

(269) Sarciophorus malabarious.— Tho Yellow-wattled Lapwing. 

Stanford, ,No. 1438 ; Jerdon, No. 856* 

Common like the lost, but frequents open ground auray from water* 
Eta plaintive cry may be heard long after dark has set .in. 
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(270) Chkttosia grbgaRia— Tho Sociable Lapwing. 

• Stanford , No. 1437 ; Jerdon , No. 852. 

This bird is said to visit North-West India in winter as for south 
as Ratnagiri. In January 1900, when out snipe-shooting, I shot 
two of those lapwings out of u flock of five that were feeding in 
some paddy fields in Trevandrum. I have not met with any since. 
No doubt, the failure of the rains in 1899 in the North and the 
consequent famine had driven these stragglers so far south of their 
usual haunts to a land where famine is unknown and the rains 
never fail. 

(271) Charadbius fulvus. — The Eastern Golden Plover. 

Blanford, No. 1439 ; Jerdon, No. 845. 

Flocks of these plovers may be met with commonly in North and 
Control Travaneore about Cherayankie, Parur and Vyoome in winter 
frequenting swampy flats and in paddy fields. 

(272) £oMLms QBOFFRcm.— The Large Sand-Plover. 

Blanford, No. 1442 ; Jerdon, No. 84G. 

A rare winter visitor to the coast. A single specimen was shot at 
Neendakaray, near Quilon. 

(273) JSgiautis mongolica. — The Lesser Sand-Plover. 

Blanford, No. 1443 : Jerdon, No. 847. 

A winter visitor to the coasts, but sometimes found inland. Curiously 
enough, one specimen was obtained on the High Range at (i,000 
feat elevation. It is often seen in company with tho Little Ringed 
Plover. 

(274) JSgulitis ausxandrina.— Tho Kentish Plover. 

Blanford, No. 1446 ; Jerdon, No. 848. 

This plover was found to be fairly numerous at Neendakaray in 
January. 

(275) JSaiALms dubia. — The Little Ringed Plover. 

Blanford, No. 1447 ; Jerdon , No. 849. 

I do not think this bird is a resident, but it comes very early to the 
coast. I have seen stragglers at Cape Comorin early in August, and flocks 
of them may be seen as late as April. They are abundant in the dry rice 
fields after harvest and about the shores of tanks and beds of Streams 
in the low country. 
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Sub-family Htematopadinai, 

( 276 ) H-iEMATOPtJB ostralbous. — T be Sea-pie or Oystercatoher. 

Blanford, No. 1450 ; Jerdon, No. 862. 

The oysteroatcher is a more or less rare winter visitor to the ooast. It 
is generally found in small flooks of half a dozen or so, feeding on crust- 
aoeans mostly. 

Sub-family Totanitue. 

(277) Numkntuh abquata. — T he Curlew. 

Blanford, No. 1454 ; Jerdon , No. 877. 

Like the last only found in the ooast in whiter, but not in any great 
numbers. 

(278) Numkntos ph^opub. — T he Whimbrel. 

Blanford, No. 1455 ; Jerdon, No. 878. 

May be found in suitable places along the ooast in fair numbers from 
Ootober to April. I have usually found it solitury. 

(279) Totanus hypolkucus. — T lio Common Sandpiper. 

Blanford, No. 1460 ; Jerdon, No, 898. 

One of the most widely spread of birds. It is common in the paddy 
fields everywhere from September to May, usually in pairs or in small 
parties of four or five ; on the margins of tanks or on tho seashore 
its dear piping note may be heard. 

(280) Totanus glabhoua. — T he Wood Sandpiper. 

Blanford, No. 1461 ; Jerdon, No. 891. 

This is by far the commonest of the sandpipers, and may be found in 
abundanoe in the wet poddy fields from August to May either solitary 
or in flooks. 

(281) Totanus oohbopus. — T he Green Sandpiper. 

Blanford, No. 1462 ; Jerdon, No. 892. 

Not nearly so common as the last. It may generally be found in the 
winter months solitary about the borders of tanks or the beds of rivers. 
On one oooasion I shot one in a swamp on tho High Bange at an 
elevation of 6,090 feet in January. 

(282) Totanub stagnatum.-— The Marsh Sandpiper or little 

Greenshank. 

Blanford, No. 1468 ; Jerdon, No. 895. 

My ootieotors met with flooks of these birds on the seashore at Manaho- 

dam Bar and at North Parnr, They were in company with, ?V pfattw. 

2 



10 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY \ Vol. XVI. 


(283) Totanus oalidris. — T he Redshank. 

Blanford , iVo, 1464 ; Jerdon , JVb. 897. 

A single specimen was shot by my oolleotors at Neendakaray in 
January 1903. 

(284) Totanuh glottis. — The Greenshank. 

Blanford, No. 1466 ; Jerdon , No. 894. 

Like the others a winter visitor. 1 have not met with it in the 
South, but my oolleotors saw flocks of them on the sides of the rivers 
and in marshes in North Travanoore, and obtained specimens at Yetr 
tamanne, Shertally, and Vycome. 

(285) Trxnga minuta. — The Little Stint. 

Blanford , No. 1471 ; Jerdon , No. 884. 

A fairly common visitor to the coast of North Travancoro in winter, 
but not found inland* It often associates with Tringa m barguala. It 
forms larger flocks, as a rule, tlian the other stints. 

(286) Tringa 8UBARQTTATA. — The Curlew Stint or Pigmy Curlew. 

Blanford , No. 1477 ; Jerdon , No. 882. 

This fine stint is found from October to April on the coast of North 
Travanoore, especially about Manokodam Bar. When it associates 
with Tringa minuta , only a few individuals are found, but it forms flocks 
of from eight to twelve when alone. 

(287) Tringa platyrhynoha. — The Broad-billed Stint. 

Blanford , No. 1479 ; Jerdon , No. 886. 

A single specimen of this stint was shot by my collectors at Mona- 
kodam Bar in January 1903. 

Sub-family ticolopaoinai. 

(288) Hoolofax BusTlotJLA. — The Woodcock. 

Blanford , No . 1482 ; Jerdon , No. 867. 

Occasional specimens of this bird may be met with in grass land 
bordered by forest in South Travanoore at elevations of about 4,000 
feet in the winter. On the High Range in similar localities before the 
forest was out down for coflee and tea cultivation, it used to be fairly 
common at this period. 

(289) Galiinago nbmorioola*— The Wood-snipe. 

Blanford , No. 1483 ; Jerdon, No . 868. 

A solitary bird, of which the Museum possesses only one specimen shot 
on the High Range* 
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(290) Gallinago utKtBBTis. — The Common Snipe, Full or 

Fantail Snipe. 

Blanford, No, 1484 ; Jerdon, No. 871. 

About one-quarter or sometimes a third of the whole bag in a day' 
snipe shooting here will be found to oonsist of these birds. Furthe: 
North I am told that they form oven a higher proportion. The) 
arrive later than the pintail, and leave earlier. 

(291) Galmnagq sthhcra. — T he Pintail Snipe. 

1 Stanford, No, 1485 ; Jerdon, No. 870. 

A few stragglers arrive early iu September, and again a few belated indi- 
viduals may be found at the end of April. Between these dates varying 
numbers may be met with. They are fond of harbouring in the low scrul 
jungle surrounding the rice fields both before and after the crops ore cut 

(292) G allin ago galunula. — The Jack Snipe. 

Blanford, No. 1487 ; Jerdon, No. 872. 

A few specimens of this little snipe used generally to be found solitar) 
from year to year in certain dump rushy ground in Trevandrum ; since 
this has been taken into cultivation. I have not met with any more. 

(293) KobtbatuIiA oavknbis, — T he Painted Snipe. 

Blanford, No. 1488. 

This beautiful bird is fairly common throughout the low country 
wherever there are rushy marshes. When shooting, I have also ofter 
flushed it from paddy fields. It breeds here, and I have had eggs brought 
to me in Deoember and young birds in February. 

Obdbb GAVIA2. 

Family Labile. 

Sub-family Larinas. 

(294) LABUfl xothyabtdr.— T he Great Black-headed Gull. 

Blanford, No. 1489 ; Jerdon, No, 979. 

In January 1903 the Museum collectors shot five specimens ofthis 
fine gull at Kayankolam Bar. They do not appear t© reach the coast 
much earlier than this, as in Deoember of the same year there were no 
birds to be seen at tbis place. 

(295) Labus bidibundcs. — Tho Laughing Gull. 

Blanford, No. 1490 ; Jerdon, No. 981. 

This bind was found to be fairly common at the same locality as r the 
last at the same period. 
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(296) Lards bbunnbioephalub.— The Brown-headed Gull. 

Blanford, No. 1491 ; Jerdon, No. 980. 

In December 1901 I found numbers of these gulls surrounding some 
fishermen who were drawing their nets in a shallow lake close to the sea 
near Gape Comorin. They moved quite fearlessly around them, but 
when I sent a man to wade in, they would not let him approaoh ; but I 
secured one subsequently on the sandy l»nks. 

(297) Lards affinis. — The Dark-backed Herring Gull. 

Blanford, No. 1494 ; Jerdon , No. 978. 

A single spooimen was obtained by the Musonm collectors at Kayan- 
kolarn in January 1903. 

Sub-family Stemince. 

(298) Hydrochelidon hybrid a.— The Whiskered Tern. 

Blanford , No, 1496 ; Jerdon, No. 984. 

This marsh tern is abundant in North Travancore, frequenting the 
coast, the backwaters and paddy fields in the winter months. 

(299) Hydroprogne oaspia.— The Caspian Tern. 

Blanford, No. 1498 ; Jerdon, No. 982. 

This fine tern was found in fair numbers at Kayankolam Bar in 
January 1903. It is not so gregarious as the last, being generally seen 
in pairs. 

(300) Sterna anglioa.— Gull-billed Tern. 

Blanford, No. 1499 ; Jerdon, No, 988. 

Fairly common in winter about the back waters of North Travanoore 
and also frequenting the coast at Manakolam Bar. 

(301) Sterna mhdia. — The Smaller Crested Tern. 

Blandford, No. 1501 ; Jerdon, No. 990. 

This is the commonest and most abundant of the terns, and may be 
found frequenting the back waters and coast from Quilon northwards. 
It is fond of sitting on the wooden posts that mark the ohannel through 
the lakes. 

(802) Sterna bbroii. — The Large Crested Tern. 

Blandfdrd, No. 1502 ; Jerdon, No. 989. 

Numbers of this fine tern were found at Kayankolam Bar and farther 
North in January and December 1908. . . , 
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(808) Sterna fluviatilis. — The Common Tern. 

Blandford , JVo. 1506 ; Jerdon , No. 986. 

An occasional winter visitor to the coast of South Travanoore. I have 
not met with it at all in the North. The few specimens taken have been 
immature. 

(304) Sterna saundersl — The Black-shafted Ternlet. 

Blandford , No. 1511 ; Jerdon , No. 988. 

A single specimen was shot in North Travanoore on the coast in 
January 1903. 

Order STEGANOPODES. 

Family PKUSOANia:. 

(305) Fbleoanus phu.ipphnsxs. — Tim Spotted-billed Pelican. 

Blandford , No, 1523 ; Jerdon , No. 1004. 

1 have not secured a spooimen of this bird, but it occurs in South 
Travanoore, and I once saw three flying over the parade ground in 
Trevandrum. 

Family FREGATIM. 

(306) Fbbgata aribl. — The Small Frigate-bird. 

Blandford, No. 1525* 

^ A young bird of this species was taken at. Pernmathoray about, ten 
miles from Trevandrum, and was brought to me alive. 

Family PHALACROCORACIT)^. 

Sub-family Phalaorocoraemce. 

(307) Phalaobooorax javaniour. — The Little Cormorant. 

Blandford , No. 1528 ; Jerdon , No. 1007. 

The Museum does not contain any specimens of tills bird, but I have 
seen it in the tanks and lakes in and alxmt Nagerooil in South Tra- 
vancore. 

Sub-family Plotincv . 

(308) Prottts mblanogasthb. — T he Indian Darter or Snake-bird. 

Manfordf No. 1529 ; Jerdon , No, 1008. 

This bird is dominon on all the larger fresh water lakes throughout 
Travanoore, It is abundant on the lake formed by the Pergir dam at 
8,000 feet elevation on the hills, and equally oommon on the Sasthancotta 
lake in the low country. It breeds here in September as in North 
India wad not in February os in Madras and Ceylon. “ I once found a 
colony of these birds nesting above the Athirapuzha fall in the KodasWri 
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river in September. They had taken possession of an island in midstream, 
where they hod built their untidy nests on small trees about 20 feet 
high, and there were fresh and hard-set eggs in them in all stages of 
incubation, while half-fledged birds scrambled about the branches or 
flopped into the water at our approach. The nests were about: one foot 
in diameter and roughly built of twigs. The eggs are white and covered 
with a chalky coat and measure 2 inches by 1£. Some of the eggs 
are rather larger at one end than the other, while others are truly 
fusiform with pointed ends. — T* F* BF 

Order TUBINARES. 

Family Prockllariid^. 

(809) Pttffikub pkrsious. — The Persian Shearwater. 

Stanford , No* 1589. 

A single specimen was taken at Valey, four miles from Trovandrum, 
and was brought to me alive. 

Order HERODIONES. 

Sub-order Plataule. 

Family Jbidw. 

(810) Ibib mej.anooephala.— The White Ibis. 

Stanford, No* 1541 ; Jerdon , No, 941. 

I am doubtful whether this bird is a residont here. I havo only seen 
it in the cold weather at Snstanootta. They feed by day in the paddy 
fields, and are difficult to approach ; but they generally roost in trees on 
the banks of the lake, and specimens can be obtained by waiting for 
them in tho evening. 

Sub-order OlooNtJfi. 

Family Ciconiidce . 

(211) Dissitra episoopijs.— The White-necked Stork. 

Stanford , No* 1548 ; Jerdon , No* 920. 

The Museum only contains one skin of this bird, obtained on the 
banks of the river at Palode. Another specimen was brought in alive 
taken on the banks of one of the tanks about Nagerooil. 

(312) Lbptopxilus java nioxjs.— The Smaller Adjutant. 

Stanford, No. 1551 ; Jerdon , No* 916. 

This bird is by no means common, but may be found about the tanks 
in South Travanoore. Live specimens have been brought in to the 
gardens from time to time. One of these lived for several years in 
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captivity. It was very pugnaoious, and with ono blow of ita beak split 
open the head of another bird newly introduced into its run as a com- 
panion. On ono occasion a jackal found its way into the run, and in 
the morning was found dead with its skull pierced by the beak of the bird. 

(813) Anastomuh ohcitans. — T he Open-bill. 

Blanford , No. 1553 ; .Tertian, No, 940. 

This stork is very common, and large flocks may be met with on the 
marshy borders of all the larger tanks and fresh water lakes. I have 
seen numbers of them perching at sunset on the same trees with flocks 
of Flatus melanoga&ter . I have not takon the eggs, but I conclude 
that the breeding season must be in June, as all those I saw in January 
were in the grey plumage. Natives say that they will feed on dead 
bodies, but I have not seen this myself. 

Sub-order Ardkag. 

Family Ardeidw. 

(314) Anns A manillhnris. — T he Eastern Purple Heron. 

Blanford , No, 1554 ; Jerdon , No, 924. 

Mr. F. W. Bourdillon records this heron as u abundant at the Vel- 
larney Lake , 99 seven miles from Trevandrum. This used to he a 
favourite resort for all kinds of water birds, but since the reeds, with 
which it was more or less covered have been removed, only a few 
whistling teal and some snake birds persist. No herons are to be scon 
there now. I have seen and shot the Purple Heron at Sastamcotta. 
It is a solitary bird and very shy, never to be seen in the open except on 
the wing, but always in sheltered bays where there are reeds or thickets 
of pandamus. It breeds in July and August. 

(315) Ardba cinbbha. — T he Common Heron. 

Blanford , No . 1555 ; Jerdon , No . 928. 

The common heron frequents the backwaters along the coust 
throughout Travanoore, but is not found in the interior. One has lived 
in oaptivity in the public gardens over seventeen years. 

(316) Hbbodias alba.— T he Large Egret. 

Blanford , No, 1559 ; Jerdon , No. 925. 

The large egret is by no means common in Travancore, and it is only 
lately that the Museum has secured a specimen. It is a wary bird and 
fattpo&rible to approach when feeding in the paddy fields at most 
times solitary. At Sastamcotta they roost in company on the trees 
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round the lake, and can be secured by waiting for them after sunset 
They appear to be the last to seek repose, as they oome in long after the 
ibises and snake birds have gone to rest. 

(817) Ekrodias intermedia.— T lw Smaller Egret 

Stanford , , No. 1560; Jerdon , No. 026. 

This bird is fairly common about the edges of the backwaters und 
lakes from Quilon northwards. It is not nearly so abundant in the 
South. Unlike the large egret, it is usually to be seen in companies 
of at least three or four and often more. It is not easy to get at, as it 
is decidedly shy. 

(318) Hbrodiab (UBMTTA. — The Little Egret. 

Stanford, No. 1561 ; Jordon, No. 927 . 

The little egret is not uncommon about the back waters along the 
coast, going about solitary or in pairs. 

(819) Buitolous oobomandus. — T he Cattle Egret. 

Stanford , No. 1562 ; Jerdon , No. 929. 

This is by far the commonest of the white egrets, and may be found in 
numbers in all paddy fields throughout Travaneore along the backwaters 
and in cultivated land. It assumes the breeding plumage about April. 

(320) Lbptbrodiuh ahha. — T he Indian Reef-Heron. 

Stanford , No. 1568 ; Jerdon , No. 928. 

A single specimen was obtained by the Museum collectors at Ayren- 
tonga, on the coast near Kayankolum. It was perched on a cocoantit 
palm. 

(321) Ardmola obayi.— T he Pond Heron. 

Stanford , No. 1565 ; Jerdon , No. 980. 

One of the commonest and most familiar of birds throughout the 
whole country. 

(822) Butoridbs javanica.— T he Little Green Heron. 

Blanford, No. 1567 ; Jerdon , No. 981. 

Mr. F. W. Bourdillen says that this u is a winter visitor. It is very 
silent and solitary. During the mouths of November to March it is 
to be found among the rocks of the larger streams up to about 2,000 feet 
elevation, and always in dense jungle/' It is ooramon in the low 
country from November to April, but I have net met with it at any other 
time of the year. This seems to agree with the habit of the Hrd as 
recorded by Colonel Lejree in Ceylon* who says of it : u Throughout the 
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year it is to be mot with near Kotto and similar plaoes on the west 
coast. ; but, as a rule, it is not often seen after April in that part of the 
island/’ 

(323) Nyotioorax amssua . — The Night Heron. 

Stanford, No. 1368 ; Jordon, No . 337. 

I have not come across this bird myself, but the Museum possesses 
two skins, anti the collectors found it fairly common at Porambiilum, in 
North Travanooro, and at other places round the Vembonad lake. 
The inhabitants, however, refused to allow them to shoot any 
specimens. 

(3*24) (ionsAcmucs melanolophus. — T he Malay Bittern. 

IHanfonl , No. 1563. 

Mr. F. W. Bourdillon obtained a specimen of this fine bittern on the 
hills at about 2,500 feet elevation in 1878. Sinco then I have received 
two specimens taken alive. One of these is now living in the Public 
Gardens. No doubt, they were captured on the shore shortly after 
their arrival on the ccmst, for these birds are jungle haunters. 

(325) Ardktta sinensis, — T he Yellow Bittern. 

Stanford, No. 1571 ; Jordon, No. 334. 

I have noi shot this bird myself, but the Museum collectors 
brought back several specimens from North Travancore, where it was 
found solitary on the banks of the back waters about Gottayam and 
Vycome. 

(326) Ardktta cinnamomea. — T he Chestnut Bittern. 

/Stanford, No. 1572 ; Jordan, No. 933. 

This little bittern is common throughout Travancore on all the lakes 
and backwaters. It is fond of taking up its stand in the canals cut 
through the ground laid out for the cultivation of young ooooanut 
palms. 

(327) DurBTOB flavicollis. — T he Black Bittern. 

Blanford, No. 1573 ; Jordan , No. 932* 

The black bittern is not uncommon along the backwaters. It parti- 
cularly frequents the canals whose banks are densely clothed with trees 
and bushes, especially where there is a thick growth of screw pines. I 
have never seen it away from such localities. It rerajdtos under cover 
during the day, but may be flushed by the too near approach of a passing 
boat. At dusk it comes out to search for food, 
a 
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Ordbb ANSEBES. 

Family Anatim. 

Sub-family Anatince . 

(328) Dbndbocycna mvanica.— The Whistling Teal. 

Blanfard , No. 1589 ; Jerdon , No. 952. 

The whistling teal is common on all weedy tanks and lakes through- 
out Travanoore. On one such piece of fresh water, near Sustain cotta, I 
saw hundreds in April 1902 ; hut in December 1903, in the same place, 
not a single one was to be found. It is, perhaps, commoner in the North 
than the South. 

(329) NKTTorus coROMANnsnANirs.— The Cotton Teal. 
Blanford , No. 1591 ; Jerdon , No. 951. 

This pretty little teal is, I think, only a winter visitor, and is never 
abundant at any time. 

(330) Nkttium orkcca. — The Common Teal. 

Blanford , No. 1597 ; Jerdon , No. 964. 

A single specimen of this bird was shot in South Travanoore. 

(331) Qukbqubdula uiboia. — T he Garganey or Blue-winged Teal . 
Blanford , No. 1601 ; Jerdon , No. 965. 

Large flocks may be met with on the backwaters in North Travanoore 
in winter. 

(382) PomoiPBS AI.BIPBNN1S.— The Indian Little Grebe or Dabobick , 
A permanent resident and not uncommon ; breeds in August. 

Blanford , No. 1617. 
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NEW SPECIES OF INDIAN IIYMENOPTERA. 

By Major C. G. Nurse, 113th Infantry, Indian Army. 
{Rend before the Bombay Natural History Society on 18</t August 1904.) 

In addition to species now described for the first time, 1 have, as usual, 
given the names of several others obtained by me whioh are new to India, 
so as to render the list of those that ore known to have occurred within 
Indian limits as complete as possible. I sent a number of Chryxididas 
to M. du Buysson, and he informs me that the following three species 
described by me as new, belong to species already described. As his 
knowledge of this family is probably unrivalled, and he has opportunities 
for comparing specimens with types and others which are denied to a field 
entomologist like myself, I defer to his opinion, and suppress my speoies — 
NOTOZUB KABHMIBRN8IS {Nurse) — N. VIOLABOBNS (Afccjt.). 
Ellampus timidub (Nurse) *» E. hypocrxta (Buyss.). 

Chrybis THALIA (Nurse) -= C. aoobftabilis (Rad.). 

As regards the genus Notozus, I cannot agree with Col. Bingham in 
uniting it with Ellampm. The two genera seem to me to be distinct, 
though allied. M. du Buysson keeps them distinct, ns does Dr. W. H. 
Ashmead in his classification in the Canadian Entomologist, and Col. 
Bingham has shown no reason for uniting them. 

Holofyga gloriosa ( Fabr .) var viruub (Oner.). 

Five specimens from Quetta. 

Hbdygkrimum amatum, n. sp. 

$ Front sharply angled below vertex, and with very thick, snow white 
pubescence, hiding the sculpturing ; bead, pronotum and abdomen closely, 
remainder of thorax more coarsely punctured ; head as wide as pronotum, 
abdomen about the length of thorax, and with a median longitudinal 
oarina on seoond segment. Shining green, with a oupreous effulgenoeon 
second abdominal segment ; autenn® and tarsi rufo-testoceous ; wings 
dear hyaline, tegul® deep blue. The whole insect is covered with a 
short, sparse, greyish pubesoenoe, and the last few joints of the antenn® 
with a thin, silvery pile, the latter only visible with a microscope. 

Long. 4-5 mm. 

Habitat: Deesa. 

Nearest to //. mimturn, but may be distinguished by the oupreous 
effulgence being confined to the second abdominal segment, and by the 
oarina on the same segment. 
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Hkpychrimtjm rotundxm, n. ap. 

9 Heat! and thorax closely ami coarsely, abdomen closely and very 
finely punctured, the third segment, somewhat less finely than the second; 
front above the base of antennsB somewhat convex, head slightly wider 
than pronotum, abdomen much wider than thorax, very rounded pos- 
teriorly, shorter than the thorax and median segment united. Head 
and thorax blue-green, dark-blue on the front and at the different 
divisions of the thorax ; abdomen shining metallic groen, without any 
cupreous effulgence ; antennae and tarsi rnfo-tcstaceouH ; wings hyaline, 
tegube reddish brown ; a very little sparse greyish pubescence on the 
cheeks and abdomen. 

Long . 5 mm. 

Habitat : Deosa. 

Nearest to H \ ainatum above, but may be at once distinguished from 
it by the very finely punctured abdomen. 

Hbdyohhum lama (linysxX 

This species is not uncommon at Quetta. 

Hkdyoiirum MONOOIJBOUM (Buys*.). 

One specimen from Quetta. 

ChHYRIK PULCHfSlLLA (Spin.). 

One specimen from Quetta. 

Chrysis SARA, n. sp. 

9 Slenderly built ; facial cavity quadrate, pubescent, margined by a 
slight carina ; head and thorax closely but not deeply punctured, the 
punotures largest in the centre above ; abdomen more finely punotured 
than head and thorax, apical portion of third segment with a pellucid or 
ohifcinous margin, which is bi-enmrginuto or tridentato, all the teeth blunt, 
the middle one projecting furthest. Dark-blue, with greenish reflections ; 
antennas, except the first two joints, rufo-piceons ; all the tarsi pale rufo- 
testaoeous; pubescence short, gTeyish, sparse ; wings hyaline, the ner- 
vures pale. 

Long. 3*5 mm. 

Habitat : — Quetta ; a single specimen. 

This speoies, having a pellucid margin to the third abdominal segment, 
would belong to King's genus Spintharis , but I follow du Buysson in 
considering that this difference is not of sufficient importance to warrant 
the separation of Spintharis from Chrysis. 
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Chuysis dkposita, n. sp. 

$ Facial hollow not, very concave, terminated above by a slight 
carina ; head and thorax finely and somewhat closely punctured, 
abdomen, especially the second and third segments, more finely and 
closely punctured than the head and thorax ; pronotum trausverse anteri- 
orly, with a slight median impression, its sides very slightly concave ; 
second abdominal segment with a trace of a median longitudinal carina, 
third segment with its apical margin bluntly rounded, without teeth, and 
with an anteapical series of eight or ten distinct, rather large, fovea;. 
Bright green ; tho central quadrate portion of the mesonotum and the 
lateral angles of the median segment dark-blue ; socond and third 
abdominal segments with coppery effulgence ; antenna) and tarsi piceous ; 
wings hyaline, norvuros rufo-piceous to piceous* 

Long. 7 mm. 

Habitat : Quetta ; a single specimen. 

Nearest to (7, pelopwcida from Jerusalem. 

Ohkyhis cfilouoohhlsa (Moc$.)> 

In tho Entomologist, Vol. XXXVI, p. 40,1 described under tho 
name of C . hogget wlmt appeared to me to l>e a new species of Chrysis . 
I sent specimens to Lt.-Col. Bingham and M. du Buysson. The former, 
in Vol, II, Hyrnenoptera, of tho Fauna of India series, united C . hogget 
with C . perfecta (Oam.) from Barruckpore. M. du Buysson identified 
tho 9 as C. mbmndea (Had.) and the $ as C . chlorochrim (Mocs.), In 
his volume on the Ohrvsididte of “ Species des Hymonopteres d* 
Europe,” p. 500, M. du Buvsson observes that the $ described bv 
Radoszkowskv, as C m suhmrulea is C. vhloroehrua (Moos*). Accepting 
this identification of the <?, and taking into consideration that both 
Radoszkowsky and I united these as the same species quite independently, 
it appears to me that the name of ehlorochrisa should stand for both 
sexes, and that both (7. mbemrulea (Rud.) and C. hoggei (Nurse) must be 
sunk as synonyms. Whether C . perfecta (Oam.) is another species or 
only a variety I cannot express an opinion, not having seen a specimen. 
I may mention that I havo about a dozen specimens of each sex, all 
obtained at Quetta, and I have no doubt whatever that they are one 
species. I should not venture to differ from such a high authority as M. 
du Buysson without having considerable material at my disposal. 
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C'hbysis drntipbs (Rad.). 

Two specimens irom Quetta. 

Chrybis PBITI'ACINA ( Buyts .) 

A single specimen from Quetta. 

Chrybis uk an a, n. sp. 

9 Head and pronotum somewhat irregularly but closely, remainder 
of thorax more coarsely punctured, abdomen closely and finely punc- 
tured ; head somewhat wider than pronotum, the latter with its anterior 
margin strongly rounded, and with a median longitudinal depression ; 
first abdominal segment with three deep impressions at base, second 
segment with a trace of a longitudinal carina, third segment with an 
anteapioal series of fovete which are large and conspicuous in the middle, 
obscure laterally ; the segment quadridentute, the teeth long and uoute, 
about equidistant, the central pair projecting much beyond the lateral 
ones. Dark-blue, with greenish reflections, antennae and tarsi pioeous ; 
wings hyaline, nervuros rufo-testnoeous to pioeous. 

Long. 6-5 mm. 

Habitat : Quetta ; two specimens. 

Nearest to C. grohmanni (Dahlb.). 

Ohrysib rjspabata, n. sp. 

£ Head as wide as pronotum. transverse, viewed from the front 
slightly longer than broad ; the space between the base of the mandibles 
and the lower margin of the eyes very large, the base of the antenna 
being distinctly below the level of the lower margin of the eyes ; clypeus 
raised in the centre, its anterior raurgin slightly emarginate ; antennae 
filiform, the second joint of the flagellum the longest, nearly twice the 
length of the next joint ; clypeus and front finely and shallowly punc- 
tured, the size of the punotures increasing towards the vertex, where 
they beoome close, deeper and almost granular ; thorax coarsely puno- 
tured, the punctures being finer at the base of the mesonotum than else- 
where on the thorax ; abdomen longer than head and thorax united, very 
broad, olosely punctured, the punotures being smaller than those on the 
thorax, those on the first abdominal segment only slightly so ; second and 
third segments with a very distinot longitudinal oarina ; five teeth on the 
third segment as follows ; the middle tooth short, obtuse, the two outer 
pairs acute but not very long ; the anteapioal series of foveas distinot. 
Dark-blue, the clypeus and front in some speoimens light green ; second 
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abdominal segment with a lateral spot light green ; scape, first two 
joints of flagellum, and legs, except the tarsi, bluish green ; remainder 
of flagellum, and the tarsi piooous ; the anterior portion of the mesono- 
tam black; facial hollow with rather long, thick, silvery pubescence, 
antenn® and all the tarsi with thick short pile ; forewing with the base 
hyaline, the apical half very slightly infusoated, hindwing hyaline ; 
jiervures piceous, tegul® purple. 

Ijong. 11 mm. 

Habitat : Quetta ; three specimens. 

EucHRfflDS rimruRATUS LFabr.). 

Fairly common at Peshin and Quetta ; the wings of those that I 
obtained are hyaline, not infusoated as is usuul in this species. 

Euohuucoidbs, n. gen. 

Differs from Euchrmus in having the mesopleurae produoed into a 
conspicuous tubercle, the sides of which are carinate ; the radial cell is 
broader and more open at apex than in Euehrasus, and the teeth on the 
apical abdominal segment are longer and more regular than in that 
genus ; there is, moreover, scarcely a truce of pubescence in either sex. 
This genus is closely allied to JSuehrceut, but the very conspicuous 
tubercle on the mesopleurae is, I consider, sufficient to separate them. 

In the shape of the radial cell it approaches Spinolia. and its position 
would seem to be between these two genera. 

Euchiueoides oblatus, n. sp. 

9 Facial hollow closely and finely punctured, vertex very closely, 
but more coarsely punctured, granular ; thorax more ooarsely punctured 
than vertex, especially on soutellum and postsoutellum ; first and second 
abdominal segments, especially on the disc above, more sparsely and 
shallowly, third segment closely and finely punctured ; head slightly 
broader than pronotum, no transverse carina above the facial hollow, 
but a slight longitudinal carina in front of anterior ooellus ; third joint of 
antenn® slightly longer than the fourth ; pronotum with the sides 
slightly converging anteriorly, and with a median impression at 
base ; mesopleurae with a very large tubercle, the Bides of wbioh 
are carinate; abdomen about as long as head and thorax united, 
third segment longer and less bluntly pointed than in the genus 
JStt*hmus, almost semicircular, with fourteen teeth, the latter very 
rftgolnr ; a suhapioal row of about eighteen small foveas, Metallic 
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coppery green, the olypeus and abdomen more distinctly coppery golden ; 
antennse very dark red, the first two joints metallic purple ; anterior 
femora metallic green, anterior tibia) and intermediate and posterior 
femora and tibiae metallic purple ; anterior tarsi dark testaceous, inter- 
mediate and posterior tarsi pioeous ; ventral abdominal segments 
metallic purple ; almost entirely devoid of pubescence or pile ; wings 
hyaline, nervuros blackish, tegulro of the same colour as thorax. 

$ Similar, the alnloman proportionately broader, the third segment 
shorter and more obtuse at apex, the teeth longer but not quite so 
regular ; a slight carina above facial hollow, and the portions of the 
front on each side of the carina which runs towards the anterior ocellns 
flattened and depressed, the punctures on this portion running into 
longitudinal stria) ; the olypeus and the whole of the front below the 
anterior ocellus deep-blue, changing into purple in sumo lights ; second 
joint of antennae metallic green. 

Long. 8 mm. 

Habitat : Quetta • a single specimen of' each sex. 

Parnopks varillksi (Buyss). 

One specimen from Quetta. 

Mutilla vbsta, n. sp. {Dudgeon MS) 

9 Eyes wide apart, small and round ; head and thorax coarsely 
punctured, abdomen longitudinally striate ; head slightly wider than 
thorax, rounded and without a carina ; thorax sub-hexagonal, being 
extended laterally into a sharp tubercle, dorsully convex ; abdomen with 
the first segment constricted, and with a sharp ventral carina. Head, 
antonnro, legs, and abdomen black ; thorax brick red ; head and thorax 
sparsely clothed with coarse black hairs, abdomen with black pubescence, 
a broad band of golden pubescence on the apical margin of the first, and 
a narrower one on the apical margin of the second segment; soire 
golden pubesoenco on the sides of the third and fourth segments ; tibiae 
and tarsi with silvery pubescence. 

Long . 29 mm . 

Habitat : Baijnath, Kangra Valley, 3,000 feet. 

Position in Bingham’s key — A. f. a. Much larger than any of the 
others in this group, and differs in having the first abdominal segment 
constricted, with a broad gold hand on its apical margin, and also in the 
eyes being small and wide apaft, 
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Astata luoinda, n. sp. 

Front and mesonotum minutely and shallowly punctured, scutol- 
lum and postwcutellum almost impunotate, median segment minutely 
rugose, abdomen smooth and shining ; olypous very concave at base, its 
anterior margin emarginate ; antonnce long, filiform, the second joint of 
flagellum longer than the third ; front above the base of antennae raised, 
with a median notch ; an impressed longitudinal line on scutellum ; 
abdomen small, shorter and narrower than the thorax, pygidium smooth. 
Black ; a largo irregular spot on the front below the ocelli, a spot below 
the bases of the wings, and two oval spots on eaoh of the first two 
abdominal segments, yellow, the spots on first segment frequently coa- 
lescing ; tibiae and tarsi of anterior legs red ; pubescence white, very fine 
and silky, but somewhat sparse ; wings dear hyalino and iridescent, a 
fuseescent patch on the radial and second and third cubital cells ; radial 
oell short, broadly truncate at apex ; second cubital cell almost triangular) 
third cubital oell about, half as wide above as below ; tegulco yellow ; 
nervures of forewing for the most part brownish testaceous, except for 
a short distance from the tegulse, where they are very pale yellowish $ 
those of hind wing very palo. 

Long. 6-8 mm. 

Habitat : Quetta ; six specimens. 

Nearest to A . quadripunetata (Rad.) ; but may be at once distinguished 
by the antenn® being entirely black. 

Ammophila bolanioa (Nurse). 

When I described this species in Journal Bombay Natural History 
Society, Volume XV, p. 8, I had not obtained a male. I subsequently 
caught both sexes in coitu, and found that the & differs to a consider- 
able extent from the 9 , so I give its full description. 

$ Head and thorax apparently finely punctured, but with the 
sculpturing almost bidden by the pubescence ; median segment very 
minutely striate, the strite at base boing outwardly divergent, becoming 
almost transverse towards the apex of the segment ; abdomen impunot- 
ate, pruinose ; olypous very long, its anterior margin produced and 
slightly emarginate or notched ; scutellum slightly notched ; median 
segment rather long, gradually sloping and narrowed towards apex; 
petiole slightly longer than the next abdominal segment. Black; 
olypous and front with rather long silvery pile, intermixed with long 
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black hairs ; thorax with blackish pubescence ; abdomen with segments 
2 — 4 above covered with short but conspicuous silvery pile ; wings 
hyaline, with the apical margin of forewing infuscated as far os the 
neuration. 

Long . 12-15 mm. 

EUMKKBS MONTANA, n. 8p. 

$ Glypeua smooth, front punctured, the punctures increasing in 
size towards the vertex, where they are close and deep ; thorax, median 
segment, and petiole closely but shallowly punctured, almost granular ; 
remaining abdominal segments impunotate ; clypeus produced, its 
apex transverse k ; mesonotum with two impressed parallel longitudinal 
lines on it’s apical half ; scutellum with a slight median longitudinal carina 
at base ; median segment almost vertical, with a broad groove ; petiole 
shorter than thorax, narrow at base, widening towards the oentre, where 
it is three times as wide as at base ; second abdominal segment as long as 
or longer than the petiole. Red ; the clypeus and the portion of front 
immediately above it yellowish ; apical four joints of unfennee, vertex, 
and some marks on mesonotum blackish ; second abdominal segment 
narrowly black at base, then red, then with a broad black band, it's apex 
narrowly yellow ; the visible part of the remaining abdominal segment# 
yellow ; ventral abdominal segments similarly coloured, except that 
the second segment has no yellow band at apex ; almost entirely without 
pubosoenoe ; wings flavo-hyaline, with infuscated patches at apex of 
forowing, nervures rufo-testaceous, darker towards apex, tegulw red. 

Long, (to end of second abdominal segment). 17 mm. 

Habitat : Quetta ; two specimens. 

This species is in colour very similar to E . petiolata (Fabr.), but the 
petiole in that species is about twice as long as in the present and is 
differently shaped. The present species is nearest to E. arbwtdrvtn 
(Penzer) as regards the shape of petiole, but differs in colouring. 

Haliotus obbhbus, nom. nov. 

In Vol. LXX, Part II, of the Journal of the Asiatic Society, p, 14% 
I described a speoies of Bdtietus under the name of H, Ustawus. I 
find that this name had already been given to a North American specie*, 
and I, therefore, propose to rename my species //. orpheus, In a genus 
like liolidv*, which ooours almost all over the world, it is very difficult 
to be certain that a name has not been used before. 
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SEXUAL COLOUR-DIMORPHISM IN BIBDS. 

By D. DEWAR, i.o.s. 

(Read before the Bombay Natural History Society on 
18th August 1904.) 

Probably more than half the species of birds display sexually dimor- 
phic plumage. This colour dimorphism varies from an almost imper- 
ceptible difference, as in many woodpeckers and some parakeets, to a 
divergence so great that the male and female were originally supposed 
to belong to different species. As an extreme case of sexual dimor- 
phism, the Indian paradise flycatcher ( Terpsiphone paradlsi ) may be 
oited. 

We are still almost completely in the dark as regards the causes of 
this sexual differentiation, and we are likely to remain so until more 
light lias been shed on the causes which determine the origin of 
variations. 

It is needless to say that Darwin attributed such dimorphism to 
sexual selection. His theory is that in the great majority of species, 
there is competition among the males for females, and that the latte] 
are therefore able to, and actually do, exercise a selection. They are 
able to pick and choose their mutes, and they select, the most brilliant 
of their suitors. Thus have arisen the beautiful plumage and all the 
accessory plumes of cock birds. 

These decorations have in many oases not been transmitted to 
females, because natural selection tends to obliterate all conspicuous 
colours, and in the case of females there is no opposing force, in th 
shape of sexual selection, at work. It is, however, mere waste of time to 
enunciate Damn's theory of soxual colouration, since my listeners are, 
one and all, doubtless better acquainted than I am with the writings of 
the most illustrious of naturalists. Wallaoe declines to aopept Darwin’s 
theory, and it seems to me that we have no option hut to do likewise. 

There is insufficient evidence (1) of feminine selection, and (2) that 
females select the most beautiful males. 

lt> those cases in which females have been known to choose their 
mates, their selection has been very capricious, 

Darwin, with characteristic fairness, quotes much evidence which 
goes to show that the female, when she does select, ohooses, not the 
most beautiful, but il the most vigorous, defiant and mettlesome male/' 
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Darwin quotes Mr. Tegetmeier as saying “ that a gamecock, though 
disfigured by being dubbed, and with his hackles trimmed, would be 
accepted as readily as a male retaining all his natural ornaments.’’ 

There is some direct and, it seems to me, very conclusive, evidence 
which tends to disprove tho Darwinian theory of sexual selection. 

Take the case of the paradise flycatcher. It will bo remembered 
that the male of this species does not attain his full plumage until after 
the moult of the fourth autumn. Nevertheless the male certainly finds 
a mate in his second and third years. In the face of this fact, it seems 
impossible to asoribe his subsequent white plumage to selection by the 
female. 

Considering the great significance of the changes in the plumage of 
the male paradise flycatcher, it is surprising that the bird has not 
attractod a greater amount of attention. The life-history of the male 
birds of paradise appears to exhibit a similar phenomenon. 

The life-history of these birds was not known when Darwin set forth 
his theory of sexual colouration. It was, however, a matter of common 
knowledge that the immature plumaged males of some species did breed. 
On this subject Darwin writes : u The fact of birds breeding in their 
immature plumage seems opposed to the belief that sexual selection has 
played as important a part, as I believo it has, in giving ornamental 
colours, plumes, &c., to the males, and by moans of equal transmission, 
to tho females of many species. The objection would be a valid one, if 
the youngor and less ornamental males were as successful in winning 
females and propagating their kind, as the older and more beautiful 
males. But we have no reason to suppose that this is the case.” Now, 
I submit that considering tho comparative paucity of the white plumaged 
paradise flycatcher males, there is every reason to believe that in this 
species the young males are very successful in finding mates. 

Wallace’s theory is that the brilliant plumage and all the accessory 
ornamentation of male birds are the expression of surplus energy ; that 
in most instances these characters have not been transmitted to the 
female, because it is important that she should be inconspicuous when 
sitting on the nest. The origin of the ornamental appendages of birds, 
writes Wallace, is to be found “ in a surplus of vital energy, leading to 
abnormal growths in those parts of the integument where muscular 
and nervous energy are greatest. The continuous development of these 
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appendages will result from the ordinary action of natural selection in 
preserving the most healthy and vigorous individuals, and the still fur- 
ther selective agency of the sexual struggle in giving to the very strong- 
est and most energetic the parentago of the next generation In 

many groups in which this superabundant energy is at a maximum, 
the development of dermal appendages and brilliant colours has gone 
on increasing till it has resulted in a great diversity between the sexes, 
and in most of these cases there is evidence to show that natural selection 
has caused the female to retain the primitive and more sober colours of 
the group for the purposes of protection.” 

Wallace is able to adduce much evidence in favour of this theory, 
and his writings on the subject doubtless form a most valuable contribu- 
tion to our knowledge of sexual dimorphism ; but it is, I venture to 
say, absurd to pretend that the theory offers a complete explanation of 
the phenomena in question. 

In the first place, it fails to explain why some species aro sexually 
dimorphic as regards plumage, while somo are not. 

Were all birds which nest in holes or construct covered nests sexual- 
ly monomorphic as regards plumage, and were all those which build 
open nests, and of' which only one sex perforins the work of incubation, 
sexually dimorphic, then, Wallace’s theory would explain every- 
thing. Tho need of protection of the sitting bird would of course 
account for its duller plumage. 

Unfortunately for Wallace, many birds which nest in holes are sexu- 
ally dimorphic, while many which nest in tho open, and of which only 
one sex performs tho duties of incubation, are sexually monomorphic. 
Further, there are some sexually dimorphic species, which build open 
nests, and of which both the male and female birds sit alternatively on 
the eggs. Darwin mentions the case of Pyranga aisiiva, one of the 
most splendid birds in the United States, where the male is Vermillion, 
and the female light greenish brown. As Darwin remarks, “ if 
brilliant colours had been extremely dangerous to birds whilst sitting 
on their open nests, the males in these cases would have suffered 
greatly. 1 * 

Again, the sexual dimorphism of many species is so slight, that J do 
not think that it can possibly be accounted for by the greater need of 
the female for protection. 
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Take, for example, the ease of the common sparrow, or better still, 
since the nest is built in more open places, the rufous-baokod sparrow 
( Passer pyrrhonofus ). Is it possible that the slight amount of sexual 
differentiation exhibited by the speoios can render the female so much 
le9s conspicuous when sitting on the nest as to render the dimorphism 
necessary ? 

If we answer this question in the affirmative, how is it that female 
orioles, ioras, and mini vets have been allowed to become so conspicuous ? 
If it be alleged that those birds build very carefully concealed nests, 
and the female can therefore afford to wear showy plumage, I would 
refer to the bulbuls. Both the white-cheeked and red-whiskered forms 
build open nests in the most exposed situations, such as a raspberry 
bush, or croton plant — yet the t wo sexes are alike and far more con- 
spicuous when sitting on the nest than any cook sparrow would be. 

Speaking of such slight sexual differentiation as that exhibited by 
sparrows, Darwin says u such differences in colour must be accounted 
for on the principle of some of the variations in the males having been 
from the first limited in their transmission to the same sex ; as it can 
hardly be maintained tlmt those differences when very slight, serve as 
a protection to the female/' If I have learned anything from studying 
nature, it is that minute differences of colour are of very small import- 
. anoe to a species. 

If every slight variation in the shade of its plumage appreciably 
affected the chances of a bird in the struggle for existence, there 
would be none of that diversity of colour exhibited by individuals 
of the same species. 

As conspicuous examples of species of which the individuals of the 
same sex vary greatly in colour, I may cite the common bee-eater 
(Merops viridis)- and the Madras white-headed babbler (Crateropus 
gri&eus). 

Then, again, many species which have similar habits and live m 
identical environments, exhibit very great diversity of plumage. 

Wallace writes : (i Mr. Darwin has taught us that natural solootion 
cannot produoe absolute, but only relative, perfection, and, as protective 
colour is only one out of many means by which the female birds are able 
to provide for the safety of their young, those which ate best endowed 
in other respects will have been allowed to acquire more odour.' 
than those with whom the struggle is more severe / 1 
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With the first part of the above passage I am in entire accord, but 
I must most emphatically disagree with the last portion, if it mean that 
all birds tend to acquire bright plumage but only those which are 
best endowed for the fight for existence have been allowed to 
aoquire it, 

I do not believe that, when we see a dull hen-bird, we can assort that- 
owing to the great severity of the struggle for existence, the bird has 
not been permitted to acquire bright feathers. It seems to me that 
some birds tend to vary in the direotion of bright plumage while others 
do not. 

The mynas are a very successful race of birds, and I do not think 
that it is in accordance with faots to say that the reason they are not so 
brightly clothed as kingfishers are, is that they would have perished in 
the struggle for existence had they been thus gorgeously arrayed. 
Nor do I think wo are justified in saying that the mynas have not 
sufficient surplus energy for the formation of bright colours or accessory 
plumes. 

Mynas, rather, are not brilliant birds as regards plumage, because they 
have not chanced to vary in the direction of bright feathers. When I 
use the words 4i ohanoed to vary M , it must not be thought that I 
allege that variation is due to chance. I use the expression merely 
because the laws which govern variation have yet to be discovered. 

As further proof of the comparative insignificanoe of colour 1 may 
cite the conspicuous crows and drongos, which build open nests, but 
whioh, nevertheless, flourish like the green bay tree. 

It seems to me that in nature an ounce of good solid pugnacity is 
worth many pounds of protective colouration so far as the struggle for 
existence is concerned, 

I do not believe that it is possible to find any one grand cause 
accounting for all sexual dimorphism. I think it more probable that 
there are a vast number of factors, working in different degrees on the 
various species, which have brought about these complex phenomena. 
Some of these factors have come to light, while others have yet to be 
discovered. 

The direct aotion of the sexual organs on external appearanoe is, I 
believe, an important factor, and one to which sufficient attention has 
hdtbeenpahi 
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That the generative organs do affect the external appearance of an 
animal, is fully proved from the results of castration of various animals. 
Take the case of the distorted horns of castrated deer. 

Again, many birds when kept in confinement refuse to breed and it 
not infrequently happens that such birds do not attain the full brilliancy 
of their plumage. “ The male and female of the splendid scarlet ibis” 
writes Darwin, u are alike, whilst the ) r oungare brown ; and the scarlet 
colour, though oommon to both sexes, is apparently a sexual colour, 
for it is not well developed with birds under confinement, in the same 
manner as often happens in the case of brilliantly coloured male birds/ 1 

I am of opinion that many of the differences in the plumage of the 
sexes are in some way correlated with the sexual organs. 

As an example of what wo may call correlative sexual colouration 
I may quote the fact that the inside of the mouth of the male hornbiU 
(Buveros bicornix) is black, while that of the female is flesh-coloured. 
Darwiu himself admitted that sexual selection could not account for the 
inside of the male hornbill’s mouth being black, nor can we suppose 
that this blackness is due to superabundant vitality exhibited by the 
male. 

Again, the knob on the base of the bill of the Chinese goose (Anser 
Mfffnoides) is larger in the malo than in t he female. As another example 
of correlative sexual dimorphism, I may mention the difference in the 
shape of the neck of the mare and the horse. Anyone with a little 
experience, if made to mount a horse blindfold, can tell when once on 
its back, from tho shape of the neok, to which sex the animal belongs. 

Then, again, there is the case of the condor, cited by Darwin. The 
iris of this bird is at first dark-brown, hut changes at maturity into 
yellowish-brown in the male, and into bright red in the female. 

As a rule the development of the sexual organs tends to produce, or 
at any rate to he concomitant with, increased brillianoy of plumage. 
There are, however, exceptions. Thus Darwin states of certain 
young woodpeckers, they “ have the whole upper part of the head 
tinged with red, which afterwards either decreases into a mere circular 
red line in the adults of both sexes, or quite disappears in the adult 
females. ” This disappearance of a bright colour can only be explained 
on the Darwinian hypotheses, on the assumption that the tastes of the 
female are quiet, and that she has persistently selected the male who 
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had but little colour on his head. In order to account for the colour 
of some species, Darwin 1ms to suppose that the taste of the female has 
undergone a somewhat violent change. This of course is a gratuitous 
hypothesis totally unsupported by any evidence. 

Sometimes females acquire at a late period of life u certain characters 
proper to the male. ” Darwin himself admits that this phenomenon 
cannot be explained by any kind of sexual selection. He gives exam- 
ples, on pages 178-180 of Vol. II of the Descent of Man . He asserts 
that l< the laws of inheritance can alone account for such phenomena . 99 
This is but another way of saying that we cannot explain the 
phenomena in question. 

As is well known to everybody, some birds assume a nuptial garb at 
the breeding season. This I would attribute, not to the action of 
sexual seleotion, but to the direct effect of the organs of generation 
upon the general system. 

In this connection the nuptial plumage of the heron tribe is most 
interesting. It is unnecessary to remind you, that in many of these 
birds, such as cattle ogrets and paddy-birds, both sexes assume nuptial 
plumage. 

Darwin thus expresses himself upon this subject — 

“ Some members of the heron family offer a still more curious case 
of novelty in colouring, having apparently been appreciated for the 
sake of novelty. 

The young of the Ardea asha are white, the adults being slate- 
coloured ; and not only the young, but the adults of the allied Buphus 
coromandus in their winter plumage are white, this colour changing 
into a rich golden buff during the breeding season. It is incredible that 
the young of these two species, as well as of some other members of the 
same ffomily, should have been specially rendered pure white and thus 
made conspicuous to their enemies ; or that the adults of one of these 
two species should have been specially rendered white during the winter 
in a country which is never covered with snow. On the other hand, we 
have reason to believe that whiteness has been gained by many birds as 
a sexual ornament. We may therefore conclude that an early progeni- 
tor of the Ardea asha and the Buphus acquired a white plumage for 
nuptial purposes, and transmitted this colour to their young; so that 
the young and the old became white like certain existing egrets; the 
5 
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whiteness having afterwards been retained by the young whilst ex- 
olmnged by the adults for more strongly pronounced tints. But if we 
could look still further backwards in time to the still earlier progenitors 
of those two species, we should probably see the adults dark-coloured. 
I infer that this would be the case, from the analogy of many other 
birds, which are dark whilst young, and when adult are white ; and 
more especially from the adult of the Ardea gularts, the colour® of 
which are the reverse of those of .1. asha , for the young are dark- 
coloured and the adults white, the young having retained a former 
state of plumage. It appears therefore that the progenitors in their 
adult condition of the Ardea a$ha> the Buphns and of some allies have 
undergone, during a long line of descent, the following changes of 
colour ; — firstly a dark shade, secondly pure white, and thirdly, owing 
to another change of fashion (if I may so express myself ) 9 their 
present slaty, reddish, or golden-buff tints. These successive changes are 
intelligible only on the principle of novelty having been admired by the 
birds for the sake of novelty/’ 

This is very magnificent hut it partakes of the nature of a piece of 
special pleading rather than of science. If the nuptial plumage of 
herons can be explained only on the principle of novelty having been 
admired by the birds, then it is impossible to account for it. 

It seems to me that the sexual dimorphism of the plumage of certain 
cuckoos can be explained only on the theory that the organs of gene- 
oration affect the external anatomy of the bird in some unknown and 
not understood way. 

These birds do not incubate their own eggs, hence there would 
seem to be no reason, so far as natural selection is concerned, why 
the female should not be arrayed in the same kind of plumage as the 
male. 

Darwin would doubtless say that there is a reason, m., that the male 
must tend on account of the tastes of the females to secure bright 
plumage, even though it handicap them in the struggle for existence, 
whereas the females are under no such necessity. 

Unfortunately for the Darwinian theory the sexual dimorphism 
displayed by some species of ouokoo is very slight. It would, I sub* 
mit, be absurd to believe that these slight sexual differences are due ts 
the preference of the females for showy males. 



SEXUAL 00 LOOKED l MORPHISM IN BIRDS . U 

In some cuckoos, then, it would seem that, sexual dimorphism is due, 
neither to sexual selection, nor to excess of vitality on the part of the 
males, but is rather correlated in some unknown way with the gen- 
erative organs. 

The sexual dimorphism of the koel is possibly to be explained in a 
different manner. It will be remembered that these birds victimise 
crows. Crows seem to be aware that the koel is an enemy, for they 
never lose an opportunity of attacking the male bird. But, unless my 
memory servos me false, 1 have never seen u crow chase a female koel. 
Is it a fact that it is only the male koel which is detested by the crows ? 
Do these latter tail to recognise the female as one of the same species ? 
If so, the sexual dimorphism in this case is easy to account for. It is 
important that the male should be conspicuous in order to attract the 
attention of the crows and luro them away, while the female cuckoo 
deposits her egg. Young koels, when first they acquire feathers are 
black, presumably in order that their foster parents may mistake them 
for young crows. Later they assume the mottled plumage of the 
adult female, presumably in order that the crows shall not recognise 
them as their arch-enemy, hence the wonderful immunity from attack 
which young koels seem to enjoy. 

In the case of cuckoos which victimise small, helpless birds such 
dimorphism is unnecessary for the welfare of the species, and so must, 
I think, be attributed to the influence of the sexual organs. 

This brings me to a point which I would venture to emphasise, 
viz,) that not one but many causes have operated to cause external 
sexual dimorphism. The sexual dimorphism of one species is to be 
accounted for in one way, and that of another in an altogether different 
manner. 

It is probable that that form of sexual selection whereby the most 
pugnacious and mettlesome males secure the most wives bus contributed 
largely to the sexual dimorphism of polygamous species, in which the 
dimorphism is often so very marked. But the fact that the paradise 
flycatcher is monogamous shows that it is possible to ascribe too much 
importance to this factor. 

Then, again, it is tolerably oertain that in the case of birds sitting on 
open nests, natural selection has tended to keep the general hue of 
female birds dull and inoonspicuoua, 



m JOURNAL , BOMBAY NATURAL HISTORY SOCIETY , Vol. XVI . 


But there is, I think, a tendency to overrate the action of natural 
selection in this respect. 

While considering the question of sexual colouring it is important to 
remember that the struggle for existence waxes exceedingly fierce 
among the young of a species. The mortality among young birds even 
after they are fully fledged, is enormous. When a bird has attained 
the age of sexual maturity, the odds are in favour of its surviving long 
enough to givo birth to a family. Now, in most species, the male does 
not acquire his full plumage until he is ready to breed. This is 
precisely what we should expect if these colours and appendages are 
in some way or other connected with the sexual organs. 

The mere fact that they appear so late allows them to bo developed 
to a greater extent than they eould possibly be were the young born 
like the adult. 

I am aware of the unsatisfactory nature of this paper in that its 
tendencies are mainly destructive. Throughout it I have tried to 
destroy, but have made no attempt to create. 1 can offer no hypothesis 
in place of those which I seek to disprove. To say that sexual dimorphism 
in a bird’s plumage is in many cases due to some occult action of the 
sexual organs, is, I am aware, no explanation. If we acoopt the view 
herein enunciated we have to admit that in some species the sexual 
organs exercise little or no effect on the external plumage, while in 
others the effect is very great indoed. Again, in some the effect is but 
slight, while in a few cases the effect is considerable, but of short dura- 
tion. Why this should be, we do not know. But, if I am able to give 
no explanation of the phenomena under consideration, the theories of 
Wallace and Darwin display the same defects. The former makes no 
attempt to discuss isolated phenomena ; it is merely a rough generalisa- 
tion, The theory of Darwin deals with details, but in a most unsatis- 
factory manner. Let me, for example, quote Darwin’s explanation of 
the fact that the young of the scarlet ibis are brown while both the 
adults are red. It is as follows : <4 When the adults ore brightly coloured, 
we may conclude that such colours have been aoquired through sexual 
selection by the nearly mature males ; but that the transmis- 

sion, though limited to the some age, has not been limited to the Bame 
gex. ” When we ask why the one limitation and not the other, the 
theory of sexual selection remains silent, 
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NOTE ON SEXUAL DIMORPHISM. 

By L, C. II. Young, B.A. 

In criticising Mr. Dewar’s paper, I would like to say in tho first place that 
he gives a much wider significance to tho term than is generally accepted. The 
difference in tho necks of a mare and a horse would not ordinarily be described 
by the term, any more than the average difference in breadth of shoulders in 
man and woman. By sexual dimorphism is generally understood tho pi’esence 
in one sex of some abnormal character which, if man did not know to tho 
contrary, might lead him to suppose they were different species. Tho point 
may be easily illustrated by the two best, known species of Fobs. ]n the tiger 
there is no sexual dimorphism, although tho sexes are abundantly distinct in 
average measurements ; the mane of the male lion is, however, a clear instance 
of the phenomena under discussion. 

Sexual dimorphism is one of the largest and most difficult questions in the 
whole of Biology, and it is as impossible to deal with it properly in one paper 
as in ten minutes criticism. Moreover, it is found in all but the lowest orders 
of creation, and although I would not suggest that the same laws noccR&arily 
govern it in all, it only tends to confuse us to try and deal with it in one 
dans to the exclusion of others. 

An enormous amount of literature has been written on tho subject, and in so 
far as Mr, Dewar is criticising Darwin’s theory of sexual selection, he is 
whipping a dead horse ; for no one, I think, accepts this one of Darwin’s theories 
at present except in a limited number of cases as a working hypothesis for want 
of a better. But we must not make tho mistake of regarding Wallace’s theory 
as contradictory to it. One regards the question from a physical and tho other 
from a metaphysical point of view. 

Granted that abnormal growths, colours, etc., take place during the breeding 
seasons they are more likely than not to show thamelves at tho*o centres of 
muscular and nervous energy which are nearest the seats of excessive vitality, 
i,e, t the head, lungs, and caudal regions. But this does not answer the question 
why. 

Of the much that has been written in answer to this question “ why ” only two 
theories are important— one is Darwin’s that they are acquired because they 
are beautiful, while the other side maintain that they are of the nature of a 
hereditary diseased growth or hypertrophy resulting in almost every case from 
some habit, generally that of fighting, characteristic of the males during the 
breeding season. This of course begs the whole question whether characters 
aoquired during lifetime can be transmitted to descendants, but there is no 
time to discuss that now, or even the theory itself, in any detail. Suffice it to 
say that, if the hypotheses are granted, it is quite wonderful how the theory fits 
in with the known fact?, and especially in cases where the dimorphism takes 
a peculiar direction it has generally been found that the creature has some 
peculiar method of fighting, etc., affecting the hypertrophied region. Stags’ 
horns of course give a conspicuous example of the theory, while cock’s combs 
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and hollow-horned ruminants are instances where the character has been partial- 
ly transmitted to the other sex also. 

Pressed to extremes, however, tho theory become* ridiculous, as when it is 
sought to explain the hairy chins of men by the supposition that, in primal 
savagery, men were in the habit of biting each other’s chins when fighting. 

It is no criticism of either this or Darwin’s theory to ask why it does not 
exist in all animals, because both theories presuppose an excess of males over 
females or polygamous habits which amount to the Bame thing ; as a matter of 
fact among almost all vertebrates where sexual dimorphism occurs, this is 
known to bo the case. 

Mr. Dewar cites the case of kingfishers and mynas, and asks why, according to 
Darwin, mynas should not bo the more brilliant of the two. But he presupposes 
that brilliant colours are more difficult to acquire than sombre ones, which 
in the present state of our knowedge — or ignorance — is not justifiable. 
The colours of tho myna’s English cousin — the starling— would, one might 
suppose, be extremely difficult to acquire, although the general result is quite 
sombre. 

There are many isolated cases of dimorphism for which special explanations 
can be offered as in the case of tho New Zealand bird, the two sexes of which 
invariably feed together — one having a beak suited for boring holes in rotten 
trees, and tho other for scooping out the grubs. 

But I would maintain that tho majority of cases among vertebrates at least 
must be explained by the relative incidence in particular cast* of a number of 
laws or tendencies of which I think the following are the four chief eat ; — 

(1) The natural tendency of like to produce like. 

(2) The natural tendency of the sexes to be unlike. 

Not sufficient emphasis is laid on this point. The whole course of Natural 
History — by which I mean the history of the growth of creation from the mod 
primitive forms to the highest — is almost as much a history of the specialisation 
of the functions of the sexes as of specific structures. 

Without going into detail one need only refer to those organisms of which 
there is only one sex, to the next series where the two sexes are partially 
developed, but where parthenogenesis is still the rule and on to the higher forma 
in which the sexes gradually become more permanent and parthenogenesis rarer. 

(3) The natural tendency of every creature to protect itself from its 
enemies, either by acquiring weapons of offence or defence or by superficial 
protective colours or structure. 

(4) The natural tendency of the males of all species where iivalry exists 
among that sex to disregard (3) in a greater or less degree during the breeding 
season, when characteristic modifications, the result of pugnacity or sexpal 
admiration or other cause have a ohanoe to come into play. 

I think the action of these four tendencies on the blood, etc., of the males, 
excited by the procreative instincts, will account in a general manner for the 
facts, 
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The tatter part of Mr. Dewar’s paper does not call for much comment as 
regards the main theory under discussion. I would merely remark as regards tho 
assumption of a white garb by certain birds during the breeding seasou, that 
white is not a pigment 0 but the absence of it and the concentration of the vital 
energies in another direction is just as likely to cause an absence of pigment a 
excessive vitality in other species might produce abnormal pigment. 

L. 0. H. YOUNG. 

NOTE ON SEXUAL DIMORPHISM. 

By Captain W.G. Liston, I.MA, M.D., F.E.S.E. 

I listened with much pleasure to Mr. Dewar’s paper on sexual dimorphism 
and cannot refrain from making a few remarks thereon, especially in view 
of Mr. Young’s criticism of the paper. 

I foci constrained to believe that were Darwin still alive he would no longer 
attribute sexual dimorphism to sexual selection. Already before his death 
he saw r that he had not paid enough attention to the part played by use 
and disuse, environment, etc., in modifying tho order of Nature. 

Mr. Dcjwar Booms to me to be on tho right track when he insists on the 
importance of the organa of generation as a factor in the development of sexual 
dimorphism. Indeed, I think, we must take a broader view than either Darwin 
or Wallace did, and consider sexual dimorphism as a phenomenon based on the 
fundamental idea of sex. 

When wo contemplate the universe as a whole, we are made aware of 
the action of two opposing principles. Newton established the law of 
motion that to every action there is an equal and opposite reaction. The 
naturalist well knows that plants break up tho carbon dioxide gas given 
out by animals, appropriating to themselves the carbon and letting free 
the oxygen, which can again be used by the animals. Here the plants 
break down what the animals have built up. Again, plants build up from 
simple inorganic elements, complex protoplasmic molecules which furnish food 
for herbivora, and after assimilation by them are given back by excretion 
as simple inorganic bodios which in their turn serve as food for the plants. In 
this instance animals break down bodies which the plants have built up. 
In the chemical and physical world the great law of the conservation of 
energy teaches us that while there may apparently be a breaking down there is 
at the same time a building up. The familiar example of the burning 
candle will call to mind what I mean. Indeed, wherever we look there 
is a breaking down and building up process going on — there is katubolism 
associated with anabolism. 

I believe that it was Thomson and Geddes who first pointed out that the 
essential difference in the sexes depends on the fact that the male element has 
always katabolio tendencies, while the female element has essential anabolic 

4 In writing out my notes for the Journal X* of course, accept the Chairman’s oorraetfou 
that where I need the word “ aoloor ” hew 1 meant w pigment. ” 
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proclivities. They expressed the contrast in the sexes as an antithesis between 
a relative anabolic and a relative katabolio preponderance in the protoplasmic 
life of the creature. They directed atteution to the large size and more 
sluggish nature of the ovum and the smaller size and more active nature of 
the sperm ; these are essentially anabolic and katabolic features. For the 
fertilisation of a single ovntn a single sperm cell is only necessary ; but in the 
process many sperm cells (often thousands) are involved, all, save the single 
necessary one, are dissipated, broken up, and lost. The katabolic tendency in 
the male element is very marked in this instance. Males essentially dissipate 
energy, females conserve it. Now we all know how important a relation exists 
between the generative or Hexual arid the vogotative colls. Stimulation of the 
former reflectg itself in the latter. It is undoubtedly this katabolic stimulation 
of the vegetative colls, communicated through the male generative cells during 
the rutting season in certain animals, which makes the males so fierce, energetic, 
and destructive. The katabolic stimulus communicated to the vegetative cells, 
through the malo generative cells may be diasipatod in various forms of energy— 
c. g. t excessive growth, excessive bodily and nervous activity, and, as I hope to 
show, oxcessive brilliancy of colour. 

This katabolic stimulus of the male generative cells on the vegetative cells is 
the fundamental cause of sexual dimorphism. 

This idea of sexual dimorphism enables us to understand why castration is 
followed by cessation of growth of horns and other structures characteristic of 
the male, and how animals with the characteristic male features little developed 
aro essentially more feminine in their nature. 

When wo come to consider colour dimorphism I think the Chairman has 
drawn attention to an important fact which has to be kept in mind. He drew 
Mr. Young’s attention to the fact that white was a colour— indeed a combination 
of all colours— and black is no colour. Yet the white oolour of a 
feather is essentially due to the absence of pigment, while a black feather 
contains much pigment. A knowledge of the chemical constitution of the 
animal pigments, I believe, will not help us muoh to solve the question of 
colour differences in birds. Tho solution of the colour problem is more likely 
to be found in a more intimate knowledge of the physical laws affecting oolour 
than in a knowledge of the chemical constitution of the coloured bodies. Let me 
instance a single chemical substance which shows a distinct colour dimorphism. 
The red iodide of mercury, when heated, is volatilised and may be condensed 
on a glass plate as a yellow crystalline crust consisting of rhombio plates. When 
this is rubbod or even scratched, an immediate change takes place, the rhombic 
plates becoming broken up into octohedra while the colour at the same time 
alters from a yellow to a brilliant scarlet. Here the chemical constitution 
remains the same but tho oolour has altered on account of physical laws. 

The brilliant colours of male birds, especially that beautiful play of colours 
often seen on their heads and necks, is probably due to microscopically minute 
ridges and grooves on the feathers which reflect and retract the light and so 
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oauHO the rainbow-like show of colours. These ridges and grooves are an 
exaggerated growth, tho result of the stimulus conveyed to the vegetative cell 
from the male generative cells. The excessive brilliance of colour of male 
birds is essentially due to their sexual katabolic tendencies, that feature of all 
male animals which results in tho dissipation of energy. Fortunately, other 
laws come into play which prevent the waste of energy ; in this instance, tho 
anergy is conserved in tho formation of those wonderful microscopic ridges and 
grooves which give brilliancy to the feathers of male birds, I will not attempt 
to explain why the energy should be conserved in this particular manner, but 
I feel that it has been done for some useful purpose which will best be 
understood by those who have made a special study of birds ; perhaps, 
however, it is only another example of that beauty in design which we see in all 
nature. 

In conclusion, may I hazard an explanation of the unusual frequency of white 
feathers in male birds? You are aware that in a frog there are pigment cells in 
tho skin which are capable of contracting and rolaxing. At rest they are 
relaxed and the frog assumes a dark colour. During stimulation they are 
contracted and the frog assumes a light colour. Now this power over pigment 
cells in the skin is exemplified to a greater or less extent in all animals. May 
it not be possible that the katabolic stimulus of the male generative cells, in the 
case of the birds, has led to a contraction of the pigment cells. This contrac- 
tion maintained for long periods would end, through the operation of the law 
of disuse, in first tho atrophy and later the complete disappearance of pigment, 
a white colour would thus bo produced. 

Coming now to consider Mr. Young's remarks on Mr. Dewar's paper 1 cannot 
agree with him that Mr. Dewar has given a wider significance to the term 
sexual dimorphism thau iR generally understood. Mr. Young's definition is very 
inexact and eminently non-scientific. In the term sexual dimorphism must be 
comprised all those differences which constantly distinguish the males from the 
females in any one species. The subject, Mr. Young rightly remarks, is a 
difficult one to discuss in a single paper chiefly because of its extensive appli- 
cation to the whole of the animal and vegetable kingdom, even I maintain to 
tho lowest forms of life, Huch a widely spread difference must essentially rest 
on a groat fundamental law operating in all cases. In this respect my opinion 
differs entirely from Mr. Young. Moreover, I believe, it may be advantageous 
to study this law in the single specialised cla»R of birds, especially if the study 
is made from an intimate knowledge, a specialist’s knowledge, of the class ; a 
knowledge not obtained from museums and books alone but from a study of tho 
birds in Nature. Such a special study prevents the tendency to arrivo at gene- 
ralisations which, if founded on incomplete knowledge of details, are sure to 
mislead. 

I fail to understand Mr. Young’s remark that “ granted that abnormal growths, 
colours, etc,, take place during the breeding season they are more likely than not 
to show themselves at those centres of muscular and nervous energy which are 
6 
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nearest to the seats of excessive vitality, *,r„ the head, lungs, and caudal regions. 
But this does not answer the question why.*’ 

I was not aware that the head and lungs and tail were endowed with excessive 
vitality. As I have already remarked, the katabolic stimulus of the mule 
generative cells on the vegetative cells is the fundamental cause of sexual 
dimorphism. The energy which results from this stimulus may reveal itself in 
oxcessive bodily or nervous activity or in brilliancy of colour. But while in 
this way energy is set free it is never wasted, it is conserved, and I believe 
always conserved to some useful purpose. To every action there is an equal 
aud opposite reaction. The reaction checks waste and diverts the energy into 
useful channels. Hence it comes about that in opposition to the katabolic 
tendencies of the male, other subsidiary laws are called into play, r. g. f the law 
which maintains that useless structures and organs disappear and atrophy while 
useful structures and functions are developed. But even this law iR limited by 
other laws which chock too groat specialism. The brain of man for example 
is a most useful organ, and it would be theoretically advantageous to develop it 
to a maximum extent, but other factors prevent this specialising. Without a 
well-developed body tho brain becomes useless. Mens mna in corf ore mno 
is eminently true. A tool without the hand to work it is no good. One law 
reacts against another law so that extremes aro prevented. It would be quite 
impossible for me at present to consider the many laws that are thus called into 
play. I cannot believe that the four tendencies as Mr. Young ban called them, 
suffice to explain the facta. The fundamental reason for sexual dimorphism 
lies in the fact that the male has katabolic tendencies while the female has 
anabolic proclivities, and these tendencies are prevented from developing into 
extremes by th© operation of many other laws, the laws so called into play 
differ in individual instances; a knowledge of those laws will answer Mr, Young's 
question why? The answer will not be tho same in every case, and it can only 
bo made by a special study of individual groups, such as Mr. Dewar has nt 
present attempted in the case of birds. 

Wm. GLEN LISTON, M.D., F.R.S.E,, Captain, I.M.8. 

REPLY TO CAPTAIN LISTON. 

By L, C. H. Young. 

I cannot avoid making some reply to Captain Liston because he seems to 
have misunderstood in some respects tho drift of my remarks. 

In the first place as to the definition of u sexual dimorphism,” I did rot 
intend to make any definition but merely to explain in an untochnical manner 
that discussions on sexual dimorphism were generally confined to the explanation 
of what naturalists term “ secondary sexual characters, ’'and these are certainly 
the only ones which Darwin and Wallace discuss. 

If we include in it those differences which must exist in every species as being 
essential to the sexual relation we are getting outside the subject discussed in 
Mr, Dewar's paper altogether, 
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He criticises my expression 44 Excessive vitality, ” and no doubt 1 expressed 
very loosely and in part inaccurately what I meant in an endeavour to be 
intelligible to a mixed and untochnical audience. 

1 intended merely to state Wallace’s theory that the catabolic stimulus will 
act most at the centres of muscular and nervous energy named during the 
period of salacity. 

Captain Liston' has given us very lucidly the physiological explanation of this 
and here we are in entire agreement. 

But in ray remarks I expressly took for granted this theory as the cause 
* 4 how *' these characters came into existence, but stated that it did not answer 
the question u why,’* t. t\, why these growths, colours, etc., take the form they 
do in particular cases. 

It is this “ why” that Darwin sought to answer by sexual selection. 

Captain Liston cannot explain the why " except as anothor example of that 
beauty in design which wo see in all nature. That it is an example of the 
beauty wo find in all God’s handiwork I quite agree, but this does not answer 
our quoation. 

Captain Liston says lie is in entire disagreement with me, when I said that 
many individual cases would require apodal explanation and cited the case of 
iheHuiainNow Zealand, but ho is ovidently still thinking of the 44 how” 
while I was speaking of the 44 why.” 

With regard to his remarks on colour wo are in substantial agreement, and I 
need occupy your time no further. 
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NOTES ON THE BIRDS OF CHITItAL. 

( October 1901 to October 1902.) 

By Capt. H. T. Fulton, d.s.o. 

( Read before the Bombay Natural History Society on IGth June 1904.) 

The notes from which this article is compiled, were oolloctod during 
tho “ garrison ” year, 15th October 1901 to 15th October 1902. 

Information gathered during so short a period cannot he considered 
in any way to he full. I have been unable to find any previous note 
on the subject, with the exception of an article published by Captain 
MacMahon, O.8.I., 0.1. E., F.Z.S. (“ Notes on the Fauna of Ohitral ”) 
printed in the Journal, Asiatic Society of Bengal, Vol, LXX, Part II, 
No. I of 1901. 

This list will, therefore, I trust, be found useful to others who may 
wish to take up the subject during their stay in the district. 

The bird-life of Ohitral is most interesting on account of its variety, 
which is due not only to the varied topographical character of tho 
country, hut also to its position. 

I give a description of the country which is only intended to convoy a 
rough idou of its character. 

Ohitral is a long narrow triangular strip of country, and is the basin of 
the head waters of the river variously known as the Mastuj, Ohitral and 
Kunar. Tho country is hounded on the north-wost by Wakban, on 
tho west by Kafiristan, on the south-east by Dir and on north-east, 
by Yasin. The river rises in the north-east and flows in a south-south- 
westerly direction, passing out of the country at its south- western 
boundary and flowing on through Afghanistan, joins the Kabul River. 

There are several large streams flowing into the river, of wbioh the 
Arkari meets it a few miles above Ohitral and is the most important, 
and the Turikho and Shishikho are also to ho noted. 

The valleys are narrow and the mountain sides steep. 

The elevation of the country above sea-level varies from 25,500 feet 
at Tirach Mir to about 3,600 feet where the river passes out of the 
valley. The lowest pass into tho country is about 10,000 feet. 

Roughly a lino drawn oast and west through the village of Ohitral 
divides the country into the wooded (south) and treeless (north) portions* 
wooded portion is mostly clothed with fine deodars up to an elevation 
of about 13,000 feet, the poorer ground being covered with holly. 
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The treeless portion is biro, with the exoeption of patches of birch and 
a small stunted willow and fruit-trees in the orchards. 

Parts of the treeless portion are quite destitute of anything except 
small herbs, more especially that portion which is for a groat time of 
the year under snow. Those parts, however, are covered with a most 
luxuriant herbage immediately the snow melts, and form the summer 
grazing grounds on which finches, larks, pipits and buntings abound. 

The valley is one of several parallel routes of the great migratory 
highway and is the cause of there being — 

(1) Large numbers of certain species present for longer or shorter 

periods during certain seasons. 

(2) Stragglers found throughout the year, probably the sick and 

tlie lame left on the roadside. 

The country is also visited by certain species that cither leave the 
north to wintor in wanner quarters or eke verm. 

During my short stay in the country 1 was only able to cover a 
small portion of the district* These notes are confined entirely to the 
birds found in those parts visitod, which were roughly — 

(1) The valleys on the right bank below Chitral. 

(2) The Shishi Koh and the valleys on the left hank bolow Drosh. 

(3) The main valley as far as Sliost. 

(4) The Turikho Valley. 

(3) The range between the main valley and the Turikho. 

With two exceptions all the birds are identified from skins. 

I have to thank Mr. E. Comber for kindly checking the identification 
of the birds I sent him, and also for sending to the Natural History 
Museum, South Kensington, some 80 spocies which I was unable to 
identify or which we were doubtful of. 

I have also to thank Dr. Sharpe and the authorities at the South Kensing- 
ton Museum for their courtesy in enabling me to identify the above birds. 

The numbers and nomenclatures are in accordance with Oates’ and 
Blanford’s Birds of British India. 

ORDER I.— PASSERES. 

• Family Corvidce . 

(4) Convus maororhynohus.— The Junglo-Orow. 

This species is common all the year at the lower ranges (4,500 feet) 
and ascends the volleys to 11,000 feet in summer, It is very common 



46 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY , Vol . JfK/ 


round Drosh Fort all the year, 1 saw it ut Madaglusht and in all 
the lower valleys, but not up the river above ChitraL 

(9) Cob v us monxdula. — The Jackdaw. 

A pair of these were obtained at Drosh — a male in February ami a 
female in May. Another pair wore seen in Juno ; no other birds were 
noted. Possibly there are more further south in the wooded valleys 
and in Kafiristan. 

(10) Pica iujstica. — The Magpie. 

Very common on cultivated land in the upper valleys of Oh it ml. 
In December 1 saw one in Aiyon village (4,500 feet), and in June and 
July at Khot (10,000 foot), Madaglasht (14,000 foot), Dizg (8,000 feet). 

(24) Gaurulus lanokolatus. — The Black-throated Jay. 

Very common all the year throughout the wooded valleys of Lowet 
Ohitral from 5,000 feet to 10,000 feet. 

(28) Nuoifiiaga multipunotata. — The Larger-spotted Nutcracker. 

1 obtained only one specimen (female) in the Patiison Valley, 7,000 feet, 
and no others wore seen. This bird is prolwbly common in Kafiristan, 
(30) Pybrhocorax alpinub. — The Yellow JuIUmI Chough. 

Very common. In winter they come down as low as 5,000 feet, and 
in summer their highest elevation is 16,000 feet. I noticed none below 
Drosh and none north of the head of the Turikho Valley-Shost. Line, and 
none on the east ride ef the valley, nor in Yasin. 

The feet are rod (Blanford) usually, but in two specimens, both female, 
the feet were almost as black as the feathers. 

(31) Parur atricbps. — The Indian Gray Tit. 

These birds are very common in the wooded valleys of Lower Ohitral 
and also in the orchards of the upper valleys as far north as Sanoghar. 
In summer they are found at elevations of 12,000 feet. I noted two 
nests, both in holes in walnut trees ; one at Maroi, 25th Juno and one 
at Reshan, 26th June. In both cases the young were well fledged. 

They were very common In the Bimboret Valley in March and April. 
(37) JSaiTHAUSCUR lbuoogbnys.— The White-cheeked Tit. 

Present throughout the year in the wooded valleys of Lower Ohitral. 
They are very numerous and were found on the same date at 6,000 and 
12,000 feet. (April) 

(44) LoPHOPHANBg mblanGlophur. — The Crested Black Tit. 

Very common from 5.000 to 12.000 feet in the wooded vsdlevs. 
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(47) Lophophannr nuKiNncnAUH. — 1 The Simla Black Tit. 

Very common from 5,000 foot upwards to 12,000 foot in the cedar 
forests. 

(N. S.) ( JYANISTHS TIAN80HANICUR. 

This is an entirely new species recorded within Indian limits, which, 
I think, may well he called the Chinese Bluo-tit. 

I obtains! only five specimens, but there were any number of birds 
about. 

The only locality in which they wore observed was on tbe river bed 
at Shost, 10,000 feet, in July, where there were numbers in the dense 
scrub of stunted willow, juniper and birch. 

They are very like the European Farm coeruleus , but without the 
blue head and nape, and the yellow of the under parts is less bright in 
the full-grown birds and brighter in the young. 

Dr. Sharpe has promised to send me a description of this species 
whioh will l>o published in a later number. 

Family Crateropodidce. 

(91) Thochaloptkuum similm. — The Western Variegated 
Laughing-Thrush. 

Very common in the lower wooded valleys tip to (>,000 feet through- 
out the year. 

This is one of the birds the Ohitralis “ hawk, ” and they require quick 
hawks to oatoh them before they got into cover. 

(99) Troohaloptbuitm linbatum. — The Hirtmlayan-Streaked 
Laughing-Thrush. 

Even more common than Simile and usually found in the same 
localities but at higher elevations. 

(187) Myiophonkus tbmminoki. — The Himalayan Whistling- Thrush. 

Common in pairs throughout Lower Cbitral. In winter at 5,000 feet 
and in summed up to 11,000 feet. 

(269) Hypsipktks PBARoiDES.—The Himalayan Black Bulbul. 

A summer visitor, arriving in the beginning of April. Common in 
the lower valleys. 

(284) Molpastes lbuoogbnys.— The White-oheekod Bulbul. 

A visitor during the summer, arriving in Maroh and leaving in October. 
Very common at elevations up to 7,000 feet, in the wooded valleys. 

(In October ibis was the commonest bird in the Dir Valley.) 
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Family Sittiilas* 

(320) Sitta kashmirensib.— B rook’s Nuthatch. 

Very common in the deodar forests on the dividing ranges between 
Dir and Chitral, and Chitral and Kafiristun, at elevations up to 

11.000 feet. It is found as low as 0,000 foot in the winter. At that 
season they are most common on the walnut trees. 

(323) Sitta usucorsis. — The White-oheeked Nuthatch. 

This nuthatch is very common in the deodar forests at elevations of 

7.000 feet in winter to 12,000 feet in summer. 

Family Dicrurhkv ♦ 

(327) Diorurus atkr. — T he Black Drongo. 

A summer visitor, arriving in the middle of April. Common in the 
lower valleys at low ranges, 5,500 feet boing the highest altitude up to 
which any were observed. None wore seen above Chitral. 

Family Certkiidai . 

(341) Ckrthia himalayana. — T he Himalayan Tree-Creeper. 

A single specimen 9 was obtained in August at 8,000 feet. 

(348) TiCHormoMA murauia.— T he Wall-oroepor. 

Common between October and April at 4,000 to 0,000 feet. They 
do not appear to breed in Chitral, as I saw none from April to Sep- 
tember in any of the valleys, nor on the ridges up * 

Neither did I see any in Yasin in July. 

(A few were seen in the Dir Valloy in October.) 

Family Sylviidce . 

(401) Sylvia althou.— H ume’s Lesser White-throated Warbler. 
Three specimens were obtained in May at elevations of 5,000 to 

7,000 feet. 

(418) Phylloscopus huwii.— H ume's Willow- Warbler. 

Only two specimens were obtained— a male in April at 10,000 feet, 
and female in September at 0,000 feet. 

Family Laniidai . 

(473) Lanius vittatus.— T he Bay-backed Shrike. 

Very common. A summer visitor, arriving in the beginning of May, 
and leaving towards the end of September. It frequents the lower 
valleys up to 6,000 feet. 
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(476) Lanitjs brytbtronottjb. — The Rufus-backed Shrike. 

Also a common summer visitor, arriving in the middle of April and 
leaving in September, ascending in June to elevations of 7,000 feet. 

(477) Laniub tbphronotcs. — The Grey-baoked Shrike. 

I obtained only one specimen (female) at Drosh, 5,000 feet, on 8th 
April, and it is probable that my identification of the speoimen was 
incorrect. It may however have been a stray bird in a flight of either 
of the other species Lanins vittatus or erythronotus. 

(495) Pkkioroootus bbbvibostris. — The Short-billed Minivet. 

A summer visitor, arriving in the middle of April. It is common at 
elevations of 7,000 to 10,000 feet in the wooded valleys of Lower Chitral. 

They are certainly migratory, perhaps only locally, as I saw none in 
the valley even as low as 4,000 feet between Ootober and April. 

Family Oriolidas. 

(518) Oriolub kcndoo. — The Indian Oriole. 

Very oommon. A summer visitor, arriving in large numbers during 
the beginning of May and leaving in August and September. 

The beautiful flute notes of this bird can be heard during the summer 
in every village orohard in the Shishi Koh and in the Chitral Valley as 
far as Sanogbar (8,000 feet). 

Family Sturnidce. 

(582) Sttjbnus mknwukri. — The Common Indian Starling. 

Common. A winter visitor. I was surprised to find none present even 
on the high grassing grounds at 15,000 feet during summer. It evidently 
migrates north, leaving in April and returning in Ootober and November. 

(542) Agbopsar STtJRNiNUB. — The Daurian Myna. 

Only one speoimen $ was obtained out of a flook of some 17 birds. 

1 got the specimen on 16th July at 11,000 feet at the head of the 
Turikbo Valley. The previous known distribution within Indian limits 
is Burmah, so that its presence so far west is very interesting. 

(544) Twn to nJ OH PB pagodaROM. — The Black-headed Myna. 

Vary numerous in summer. This species arrives during the end of 
April and beginning of May. None were seen above Chitral. Breeds 
at elevations of 5,000 mid 6,006 feet 

(548) Agrhxjthbrbb THitsm— The Common Myna. 

Common at lower elevations throughout the year, and up to 8,000 feet 
i&.snaMtten 1 atarnonvia the upper valley above Obtaral. 
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(558) Hhmiohbudon sibirica. — The Sooty Flycatcher, 

Only a single specimen, a male, was obtained at Drosh on 7th May. 

Family Muscicapidcu. 

(561) Siphia farva. — The European Rod-breasted Flycatoher. 

Common in the orchards of Lower Ohitral during the winter and as 
late as the middle of April. It is quite possible that it is resident. 

(589) Alshonax ruficaudub. — The Rufus-tailed Flycatcher. 

Two specimens only were obtained, both males, at 4,000 and 7,000 
feet in April. 

(598) Tbbpsiphonb farapisi. — The Indian Paradise Flyoatehor. 

A summer visitor, arriving in the beginning of May and leaving in 
August. Not numerous, and only ascending the valley as lar as Drosh. 
None noted above 5,000 feet. 

Family Tnrdidce. 

(610) Pratincola maura. — The Indian Bush-Chat. 

A resident. I obtained specimens among the scrub on the banks of 
the streams at 6,000 feet in the Bimboret nallah in February. I did 
not see them again till September, when large numbers arrived at 
Drosh, evidently migrating south. 1 believe they breed in the country. 

(620) Saxicola opistuoleuca.— Strickland’s Chat. 

The commonest bird in the higher valleys in summer up to elevations 
of 10,000 foot and in the lower valleys in winter. There were numerous 
young birds as low as 6,000 feet in June and July. 

(619) Saxioola capistkata.— The White-headed Ghat. 

I obtained spooimons at elevations of 7,000 to 11,000 during May, 
June and July. In May I found a nest at 7,500 at the foot of a small 
shrub. 

(630) Hbniourus maculatus — The Western Spotted Forktail. 

Not numerous. Present in winter at 4,500 to 6,000 feet in the wooded 
side valleys of Lower Chitral. I saw none in the summer, but they are 
probably present. I found them in the Pattison and Bimboret nallahs. 
(638) Chimabrhornis leuoooefhalus The White-capped Redstart. 

I obtained only 5 specimens— two males near Shost, 11,000 feet, in 
July, and one male and two females at Baradam, 8,000 feet, in August. 

(637) Miorooiohla sooulehi. — The Little Forktail. 

Very common during the winter at elevations of 4,000 feet, among 
the sornb at the bottom of the valley between Drosh and Ohitral. 
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In April they seemed to suddenly disappear, and no more specimens 
were obtained till August, when I got them at Baradam (8,000 feet), 
I cannot say I saw any of them plunging into the water as stated by 
Oates ; in fact, must of the birds I saw seemed to stick more to the 
scrub, and seldom were near the water like Henkums macnlatus . 

(644) Rtttioilla tutfiykntkis, — The Indian Redstart, 

Very common at the head of the Turikho Valley above Ruah, between 
elevations of 10,000 and 14,000 feet, in July, 

(645) Ruticilla erythrogaster. — GUldenstadt's Redstart. 

Common in winter along the rivers and streams as low as 4,000 feet 

(Drosh). They migrate to higher ranges towards the end of March, and 
by the first week in April none are to be found around Drosh. 

I obtained one specimen (female) during the summer (25th July) on 
the Shajinali Pass, 14,000 feet. 

(646) Rhyaoornis fulkunobus. — The Plumbeous Redstart. 

Common in the lower valleys in Chitral from 4,000 to 7,000 feet, in 

winter, and breeding in June as low as 4,000 feet (Drosh). I saw none 
above Chitral, nor did 1 see any above 7,000 feet, in summer. 

(647) Oyankoula buecioa. — The Indian Blue-throat. 

Passes through on its way south during the latter end of September 
and beginning of October. The northern migration is probably in 
April, but I observed no specimens at that time. 

The birds were obtained at Drosh, 4,000 feet. 

(657) Adbmtra cvERUleiokphala. — T ho Blue-headed Robin. 

Present throughout the year in tho wooded valleys of Lower Chitral at 
elevations of 6,000 to 9,000 feet, according to season. 

(677) Mrkula atrigularib. — The Black-throated Ouzel, 

A single speoimen, a male, was obtained at 11,000 feet on 27th April. 

(678) Mhktjla unioolor. — T ickelPs Ouzel. 

Fairly common between 6,000 and 9,000 feet in April and May and 
probably all the summer, in the wooded valleys of Lower Chitral. 

(691) Pbtrophila cinolorhynoha. — The Blue-headed Rock-Thrush. 

I only obtained one specimen at 7,000 feet on 5th May. 

(698) PfcTttownLA CYAN0S*— The Western Blue Rock-Thrush. 

Present throughout the summer at elevations of 5,000 feet to 10,000 
feet. First noted in May at 8,000 feet, July 10,000, and September 
5,000 feet* Not common. 



52 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XVI. 


(694) Montcoola baxatu.is.— The Rook-Thrush. 

Two specimens, both females, were obtained in September and October 
at 7,000 feet. The former with an egg. 

(695) Tubdus VISOIVORU 6. — The Missel-Thrush. 

Common in the valleys of Lower Chitral. In winter it descends to 

6,000 feet and in summer is to be found up to 13,000 feet. 

A nest with 4 eggs was found at 12,000 feet on the 26th of April, and 
the tree, nest, and bird were oovered with snow. 

(709) Cikolds A8iATious.--The Brown Dipper. 

Not unoommon in the wooded valleys of Lower Chitral, throughout the 
year at 4,000 to 10,000 feet and upwards. 

Family Plooeidcs. 

(734) Uboloncjia malababioa. — The White-throated Munia. 

A summer visitor, arriving about the middle of May and only found 
up to 4,000 feet in the valley. 

Although it is stated that this sub-family is not migratory (Fauna of 
British India , Birds, Vol. II, page 181), this species oertainly migrates 
perhaps only locally. There were none in the valley during winter and 
until the end of April, when large numbers arrived on the cultivated 
ground below Drosh. 

Family Fringillida. 

(740) CooooTHBAtrsTBB HUMii. — Hume’s Haw-Finah. 

I only obtained two speoimens of this species, both during the second 
week of May at Drosh. I am unoertain whether it breeds in the country, 
but am inclined to believe it does. 

(754) Pbopasskb thcba.— The White-browed Rose-Finch. 

Only one specimen, a male, was obtained of this species in Pattison 
nallah at 9,000 feet (30th April). 

(755) Pbopasskb pulohkbbimus,— The Beautiful Roie-Finoh. . 

This species arrives about the middle of April. All the speoimens I 
obtained during April, and I saw none in the summer, and am not cer tain 
whether they breed in the country. They are very oommon daring their 
stay and frequent the oedar forests at elevations from 6,000 to 10,000 feet. 

(761) Carpodaods kbythbinub.— The Common Bose-Finoh. 

Common during July on the grazing grounds at the head of the 
Turikho Valley at elevations from 10,000 to 15,000 feet, where .it prohr 
ably breeds, and in winter at 5,000 feet around Drosh. 
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(762) Oabpodactjs bbvbbmovi. — Severtzoff’s Rose-Fineh. 

Only one specimen, a male, was obtained at Gharaghar, 18,000 feet, 
on 10th July. There were a good many about, but as 1 was pressed for 
time, 1 was unable to obtain more. They were on open grassy ground 
with large rooks soattered about, just below snow line. 

(764) Ervthrospiza monoolica. — The Mongolian Desert-Finch. 

1 obtained only a pair at the head of the Turikho Valley at 10,000 feet 
on 9th July. They probably breed in the country. 

(764a) Rhodophohis sauguinba. 

This speoies has not previously been reoorded within Indian limits. 
I only saw two birds at Ruah in the Turikho Valley at 10,000 feet, and 
unfortunately was only able to obtain one specimen. It is a very fine 
large finoh. 

I do not think there can be any doubt that it visits the Indian 
region, by which I mean any part of the country south of the Hindu 
Kush. The birds were feeding on open grass land with scattered 
boulders. 

(767) Carduhlis oaniobps. — The Himalayan Gold-Finch. 

Very eommon in summer, but not resident in winter. Arrives in 

April in large numbers, and breeds in the oountry. It feeds on the seeds 
of thistles, eto., and is found ohiefly on the higher grazing grounds up 
to elevations of 18,000 feet. 

I watched a pair building in the Rah-Roshan Valley at 12,000 feet 
(20th July). The nest was plaoed in the fork of a small birch about 
4 feet from the ground, and although inoompleted was similar to that of 
the European Gold-Finch ( C. elegant). 

(768) Oaixaoanthis burtoni.— The Red-browed Finoh. 

A summer visitor. All the specimens I obtained were shot in the 
deodar forests at 8,000 to 9,000 feet, during August. 

(770) Aoahthib bbbvihobtrib. — The Eastern Twite. 

Fairly oommon on the high grazing grounds at elevations of 10,000 
to 14,000 feet in July and August. I obtained a nest at 13,000 
feet. 

It was built in a wormwood plant at a height of some 6 inches off the 
ground. The nest was well made and constructed of the dried flower 
stems of a small yellow flowered vetch, lined with the seed-down of 
a stunted willow. 
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The eggs were 6 in mirnbor, averaging *75 w X *5 W , of pale greenish 
colour, with a few small scattered spots, blotches and lines of reddish 
brown, more numerous at the thicker end. 

I tried to catch the hen with a butterfly net, and as I did not succeed, 
I left the nest till next morning when I took the bird, nest and eggs. 
(771) Metoponia pusilla.— The Gold-fronted Finch. 

Present throughout the year, but not numerous in the winter. Largo 
numbers pass through Drosh in April. 

I found a pair nesting in July at 12,000 feet at the head of tho Turikho 
Valley, where they wero fairly common among the birch and stunted 
willow. 

(776) Passer domkstious. — The House-Sparrow. 

Not present during winter. They arrive from the plains about the 
beginning of April, breed in the country, and leave early in October. 

Tiiey nest in the trees. In the Upper Chitral valley the nests were 
very common in holes in the cliffs. 

Noted as far up the valley as Sanoghar (7,800 feet). 

(778) Passer hispaniolensis. — Tho Spanish Sparrow. 

Passes through the country, not a resident in winter, and none 
observed in summer. Numerous in the middle of April, arriving later 
than the first arrivals of 1\ domesticity, and returning in October on 
their way to the plains. 

(779) Passer montanus.— The Tree-Sparrow. 

Present in large numbers throughout the year. Thoy nest mostly in 
buildings from April to August at. elevations of 4,000 to 7,000 feet. 
It will be soon that P. montanus and domesticity thus appear to change 
their breeding places. This is probably due to the former being in 
possession of the best nesting sites when the latter appear. 

(780) Passer oinnamomkhs.— The Cinnamon Tree-Sparrow. 

Fairly common throughout the year at elevations of 0,000 to 8,000 
feet in the wooded valleys of Lower Chitral. 

In April I saw flocks of 50 and 60 birds in the Bimboret Valley. 
In May I saw an unfinished nest in the Pattison Valley at 8,000 feet, 
and another in June in a willow tree in the Shishi Kob at 7,000 feet. 

This pretty little sparrow is evidently a good mimic. I heard one in 
the Bimboret Valley imitating the song of the Indian Grey Tit (Pams 
atriceps) to perfection. 
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(787) Fringillauda sordida. — Stoliozka's Mountain-Finch. 

This finoh is very common in summer on the grazing grounds at 
elevations of 10,000 to 14,000 feet. I was surprised to see them in large 
flocks in July, with apparently no young birds with them. As I saw 
thorn in April and May at elevations of 6,000 foot they must nest during 
the end of May, and early part of Juno. 

(788) Fringillauda brandti.— * Brandt’s Mountain-Finoh. 

Numerous in Bangol at elevations from 13,000 feet and upwards in 
July. I saw them nowhere else. 

(793) Embkriza stkwarti. — The White-capped Bunting. 

Very common in the valleys of Lower Ohitral at elevations of 5,000 
to 12,000 feet according to season.^ 

(794) Embkriza stragheyi. — The Eastern Meadow-Bunting. 

Vory common at elevations of 4,000 to 14,000 feet throughout 
the country according to season. I saw 7 numerous young birds just 
out of the nest in June and July, some at 9,000 and others at 
14,000 feet. 

(801) Embkriza rutila. — The Chestnut Bunting. 

I only obtained a male in April in the Golan Valley at 7,000 
feet. 

Family Hirundinidau 

(805) Ohkudon kashmibiensis. — Tbe Kashmir Martin. 

Common from April to Ootober and evidently breeding in the 
country. 

(808) Gotilb rip aria. — Tho Sand-Martin. 

Common from April to October. 

(810) Ptyonoprogne rupkstris. — The Crag-Martin. 

Appearing about the middle of April and remaining till October. 
Found at all elevations up to 18,000 feet. 

(824) Hirundo rupula. — Tho European Striated Swallow. 

Although I only obtained two specimens of this species, I believe It to 
lie as common as the other species noted above. Both specimens (male 
and female) were obtained in April at 6,000 feet. 

Family Motacillidau 

(826) Motacilla alba.— Tho White Wagtail. 

Present throughout the year at elevations from 4,000 to 10,000 feet 
according to season. 
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(829) Motaoiixa phrsonata. — The Masked Wagtail. 

Present throughout the year at elevations of 6,000 to 12,000 feet 
aooording to season. I obtained two fully fledged young at Ghazin 
(10,000 feet) on 27th July. 

(832) Motacilla mkianofk.— The Grey Wagtail. 

I only seoured one specimen, male, at the end of Maroh at 6,000 feet 
(Bimboret). 

(835) Motacilla bhhma. — The Indian Blue-beaded Wagtail. 
Only one specimen (male) was secured of this speoies at Drosh on 
19th April. They were however very numerous at the time, and were 
evidently passing through the country. 

(838) Motacilla oitrboloidks. — Hodgson’s Yellow-headed Wagtail. 

I only saw a pair of this species, of whioh I obtained the male above 
Ruah (10,000 feet) on 9th July. 

I have no doubt that it was then breeding. 

(840) Anthits tbivialib.— The Tree-Pipit. 

There are, I believe, a few stragglers of this species present through- 
out the year at elevations of 5,000 to 12,000 feet aooording to 
season. 

Family Alaudidw. 

(855) Otooorys prnioillata. — Gould's Horned Lark. 

Present during the summer (July) at the head of the Turikho Valley 
at elevations of 18,000 feet and upwards. Probably present at lower 
ranges of the valleys of Upper Chitral during winter. 

(859) Mblanooorypha bimaoulata. — The Eastern Galandra Lark. 
This lark is very plentiful during the end of February and beginning 
of Maroh on its northward migration. I saw a Ohitrali shooting large 
numbers of them at Drosh, bagging as many as a dozen at a shot. I did 
not note their return. 

(8601 Alauda arvknsib.— The Sky-Lark. 

Fairly numerous throughout the year at elevations of 5,000 to 
11,000 feet aooording to season. I obtained fully fledged young birds 
at 11,000 feet at the end of June. 

( 862 ) Calandbblla BRAOHYDAOTrLA The Short-toed Lark. 

Large numbers of this speoieB passed through Drosh during the first 
week of October on their winter migration to the south. I did not n ot e 
their northward migration. 
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(864) Calandrbixa tibrtana. — Brook’s Short-toed Lark. 

Only two spooimens— a male and female— wore obtained, both at 
Sangoghar (8,000 feet), in May. 

ORDER II. — EURYLJEMI. 

ORDER III.— PICT. 

Family Picidas, 

(946) Geoin os bqoamaTOS. — The Westr Himalayan Sonly-bellied 
Green Woodpecker. 

Common throughout the year in all the wooded valleys of Lower 
Chitral at elevations of 4,000 to 8,000 feet. 

(961) Dhndbooopus himalayknsih. — The Western Himalayan 
Piod Woodpecker. 

Common in the wooded portion of Lower Chitral at elevations ot 
5,000 to 11,000 feet. They are very common in winter in the village 
orchards. I noticed a pair building in a dead deodar ut the end of 
April at 11,000 feet. 

(969) Dbndkooopub aorioeps. — The Brown-fronted Pied 
Woodpooker. 

Fairly common in the wooded portion of Lower Chitral at elevations 
of 4,000 to 10,000 feet. 

(1003) Itnx torquilla. — The Common Wryneck. 

I only obtained one speoimen which was “ hawked ” at Resham 
(6,500 feet) on 19th May. 

ORDER IV.— ZYGODACTYLI. 

ORDER V.— ANISODACTYLI. 

Snb-Order Coracice. Family Coraeiadce. 

(1024) Coraoias garkula. — The European Roller. 

Passed through on its migration to the north in the beginning of May, 
remaining in the country for a week or so. Not noted on its return 
to the south. Possibly stragglers occasionally breed in the country. 

Sub-Order Metopes. Family Meropidat. 

(1029) Mkrops apiahthh. — The European Bee-eater. 

Arrives at the end of May. The majority pass through on their 
northward migration, and a few remain in the wooded valleys 
of Lower Chttral at elevations of 4,000 to 8,000 feet where they 
evidently breed. Probably returns to the south in October, but none 
were noted. 
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Sub-Order Upupce . Family Upupidce . 

(1066) UruPA epops. — T ho European Hoopoe, 

Not a winter resident. Arrives at the eml of March from the south. 
I noted a pair at the head of tho Turikho Valley in July at 14,000 teet. 
They are fairly numerous at lower ranges. Breeds in the country. 
ORDER VI.— MACROCHIRES. 

Sub-Order CypselL Family Cypsclidtv . . 

(1068) Oypseuts meiba. — T he Alpine Swift. 

Common in summer at elevations of .*5,000 to 16,000 feet. Arrives at 
the beginning of April and leaves in September. Breeds in the 
country. 

(1069) Cypnkluh apus. — T he European Swift. 

Arrives in the beginning of April and leaves in September. Very 
common at elevations of 5,000 to 8,000 feet, and less common up to 

14.000 feet. 

ORDER VII.— TROGONES. 

ORDER VIII.— COCCYGES. 

Family Cuculidai . 

(1104) Cuoulus canorus. — T he Cuckoo. 

Arrives during the end of March, and is fairly common in summer 
at low elevations. I also saw and hoard thorn in tho birch jungle at the 
head of the Turikho in July at 12,000 feet. 

ORDER IX.— PSITTAOI. 

Family Psittacula*. 

(1141) Paljeornis SOHI8TIOKPS.— The Slaty-headed Paroquet, 

A summer visitor. The earliest noted arrivals were a flight of some 
30 birds on 25th March flying strongly up tho valley at a high 
elevation. They flew straight into a snow-storm, and evidently disliking 
the temperature wheeled about and flew down tho valley at a good pace. 
I saw none above 7,000 feet. 

ORDER X.— STRIGES* 

Family Asionidae • 

(1159) Syrmum biddulphi. — Scully’s Wood-Owl. 

This owl frequents the wooded valleys of Lower Gbitral and is not very 
common. Its single hoot can be heard frequently at elevations up to 

8.000 foot. As I obtained an egg from a female on 23rd March, it would 
appear that it breeds during March and April. 
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(1167) Bubo ignavus. — The Great-horned Owl. 

I only obtained two specimens, both at Drosh (4,500 feet). One 
(a female) wus caught in a starving condition in December. 

(1173) Scops giu. — The Scops Owl. 

Common in summer in the valleys of Upper Chitral and probably in 
Lower Chitral, although not noted. 

ORDER XI.— ACCIPITRES. 

Family Vulturidas . 

(1198) Nhophron pkrcnoftkrus. — The Egyptian Vulture, or 
Largo White Scavenger Vulture. 

As I did not skin any of this genus I am not certain whothor this 
species or jY. ginginiantts is seen in the country during summer. 
Possibly both species will be found to visit the lower country. Not 
present during winter. They appear in March and remain till Sep- 
tember, seldom mounting to any altitude above 7,000 feet. 

Two nested in a small cave in the lace of a cliff overhanging the 
river, and the female was sitting at the end of March. They are not 
very common. 

Family Falconidw. 

(1199) Gypabtus jurbatus. — The Boarded Vulture, or 
Liimmergeyer. 

Present throughout the yoar. Common around Drosh. During 
summer they ascend to high elevations. During winter they are 
found at lower ranges and can usually be seen about the Fort feeding 
on offal, etc. 

(1208) HimuKTUa pknnatus. — The Booted Eagle, 

I only obtained one specimen (male) of this species, on 11th May, 
at Drosh, 4,500 feet. 

(1230) Milvus mkianotis. — The Larger Indian Kite. 

Only one specimen (male) obtained, 16th April, at 6,000 feet. 

(1232) Elanub G^KRULKUs. — The Blaok-winged Kite. 

Not present in winter. Arrives in April and is oommon in summer 
in the wooded valleys of Lower Chitral, and about cultivation. 

(1233) Circus macrubus. — The Pale Harrier. 

A single specimen $ obtained at Drosh, 4,500 feet, in April. 

(1247) Agcipitbr msus.— The Sparrow-Hawk. 

A single specimen $ obtained in May at 8,000 feet, 
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(1260) Fargo subbutbo, — The Hobby. 

Only one speoimen, a female, was obtained at. Beshan (6,000 feet) 
in May. 

(1265) Tinnunoulus ala on abuts. — The Kestrol. 

Very common throughout the year at elevations of 4,000 feet and 
upwards according to season. While resting on a pass overlooking the 
Wakhun country, at an elevation of 18,000 feet, a pair of these birds 
orossed ovor from the Chitral side (July). Thoy are very common round 
Drosh. In winter they are not in the least shy, allowing one to 
approach quite close to them and then only rising to ulight a few yards 
further off. In summer they may be frequently seen hovering over the 
crops. They commence nesting in April. 

ORDER XII. — COLUMBJS. 

Family Columbidcc. 

(1292) Columba inthumkdia. — The Indian Blue.Rock-Pigeon. 

Common throughout the year in the valley of the Chitral river up to 
Shost (10,000 feet) and in some of the side valleys. 

(1296) Columba lbuconota.— The White-bellied Pigeon. 

The “ Snow Pigeon'’ is not unoommon in summer at elevations 
of 11,000 to 14,000 feet at the head of the Shishi Koh and Turikho. 

In the latter valley, although I was unable to find a nest, I believe 
the birds were nesting. (July.) (Also noted in Yasin. July). 

(1305) Turtur pbrrago.— The Indian Turtle-Dove. 

A common visitor to the valleys of Lower Chitral. Arrives during 
the seoond or third week in April, and leaves in August and September. 

I noted what I beliove to be birds of this speoies at the head of the 
Turikho Valley in July in the birch jungle at 11,000 feet. 

(1307) Turtur buuatknsis.— The Spotted Dove. 

Common in summer in the valleys of Lower Chitral at elevations of 
4,000 to 8,000 feet. Not a winter resident. Arrives in April. Depar- 
ture not noted. 

(1309) Turtur oambatrnsis.— The Little Brown Dove. 

Only one speoimen, a male, was obtained on 18th April at. Drosh. 
It is probably common. 

(1310) Turtur risorius. — T he Indian Ring-Dove. 

Common in cultivated districts, arriving in April from lower country. 
It is not present in winter, 
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ORDER XIII.— PTEROCLETES. 

ORDER XIV. — GALLINiE. 

Sub-ohdhb, — Alectrnpodes . 

Family Phasianidw. 

(1334) Puobasu Maorolopha (Far. ca»lanea ). — The Koklas or 
Pukras Phoaaant. 

This fine pheasant is common on somo of the heavily timbered moun- 
tain sides of Lower Chitral, viz., Pattison, Asreth, and the valley behind 
Drosh Fort. 

It is generally found above 7,000 feet, but ranges lower in winter. 
Specimens are very difficult to obtain owing to the dense nature of the 
ground they keep to. There are probably large numbers of them in Dir 
and Kafiristan. At the head of the Pattison valley their harsh cry can be 
continually heard in spring. It is also to bo heard in the Asreth Valley. 
It is the call of the male that has led to the belief that the jungle fowl 
( Gallus ferrugineus) is to be found in tho oountry. I made a special point 
of trying, if possible, to find the jungle fowl and have no doubt that none 
exist. All the camps at which the ory of the jungle fowl is said to have 
been heard, are for above the limit of elevation to which they are known 
to extend. It can be easily understood that the cry kok, kok, kok, kokras, 
or tho plain kokras has been mistaken for that of the jungle fowl when 
heard at any distance. When however the call is once lieurd near at 
hand it cannot be possibly confounded with that of G./errugineut. 

(1342) Lophophorus rkfdiqkns. — The Monal. 

This heautiful pheasant is common on the wooded ridges of Lower 
Chitral. In winter they are found at elevations up to 10,000 feet and 
in summer still higher. 

(1355) Cotubnix COMMUNIS. — The Common or Grey Quail. 

Passes through the country during the end of April and beginning of 
May in small numbers. 

A certain number stay in the country and possibly breed. They may, 
however, be only stragglers who have been unable to continue their 
migration. 

I saw a pair at the head Of the Turikho Valley in July at 14,000 feet. 

(1370) Oaooabis chuoab.— The Chukor. 

Very common throughout the year all over the oountry, ranging in 
summer up to 12,000 feet and perhaps higher, and in winter 4,000 feet. 
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I noted a hen with chicks in the Turikbo Valley at 12,000 feet on 
12th July and another at 6,000 feet on 27th July. 

(1378) Tktraogallub hiwalaybnsih.— The Himalayan 
Snow-Cook. 

Present throughout the year at elevations of 6,000 feet and upwards. 
The Snow-Cook is found at ranges as low as 6,000 feet near Drosh in 
March and April. They migrate to higher altitudos towards the middle 
of April, and are during summer to be found on the open country at 
16,000 feet and perhaps higher. 

They are shy and difficult to get, as thoy gradually make towards 
almost inaccessible points, and consequently when shot fall hundreds of 
feet, so that when picked up they are usually badly mangled. I saw 
two clutches of young birds between 15,000 and 16,000 foot on the edge 
of tho snow line on 20th July. (Turikho.) 

ORDER XV.— HEMIPODIL 
ORDER XVI.— GRALL2E. 

Family Rallida > . 

(1405) Fulica atra. — Tho Coot. 

Only one specimen obtained at Drosh (4,000 feet) 20th March. 
ORDER XVII,— LIMICOLjE. 

Family Charadriidce . 

(1436) Vanrtxus vulgaris. — Tho Lapwing or Peewit. 

A winter visitor, not numerous, but fairly common on the flat culti- 
vated land along tho river. Remains till late in May and some probably 
breed in the country. 

(1437) Ohkttusia GRBGARIA, — The Sociable Lapwing. 

Fairly common in the main valley during winter. Generally in 
small flocks of 4 or 5, 

1 also obtained specimens at the head of the Bimboret Valley on tho 
swampy ground at 6,000 feet during April. 

They were at Drosh at the end of May and probably breed in the 
country. 

(1460) Totanus HYroLKUouB,— The Common 
Sandpiper. 

Only one specimen, a male, was obtained at Chitml on 30th May. 

(1461) Totanus glabbola,— The Wood 
Sandpiper. 

One specimen, a male, was shot at Drosh on 8th May. 
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(1462) Totanub ooHRorus.— The Green Sandpiper. 

Common in Lower Cbitral along the river hank in March and April 
and beginning of May. I am certain they breed in the country 
although I obtained no eggs. 

I found numbers of them at the head of the Turikho Valley at 
elevations of 9,000 to 14,000 feet in duly. 

(1471) Tiunga minuta. — The Little Stint. 

Common in April and May along the river bed, evidently on their 
northward migration. 

(1480) Phalakopus hypkbborkus. — The Red-necked Plmlaropo. 

Only one specimen, a male, was obtained at Drosh on 14th September. 

(1482) SooLorAx kusticula.' — The Woodcock. 

Not numerous. Present throughout the year in the woodod valleys 
of Lower Cbitral (5,000 feet). 

Specimens were obtained in Utzun in January and May, Bimboret 
(6,000 and 7,000 feet) April, and Shishi Koh (7,000 loot), Juno. 

Evidently breeds in the country. 

(1484) Gaelinago cwelkstib. — The Common Snipe. 

Only a few noted at Drosh the third week in April on their north- 
ward migration. 

(1486) Galiinago bout aria.— The Himalayan 
Solitary Snipe. 

Not common. One specimen was obtained in December at the 
mouth of the Shishi Koh (4,000 feet), two in the Bimboret Valley at 
7,000 feet (March), a few others were also seen there. 

In May I saw a pair in the Pattison Valley at 6,000 feet. 

ORDER XVIII.— GAVLE. 

Family Lartdau 

(1490) Larub RimBUNDUB.— The Laughing Gull. 

Only one specimen, a female, was obtained at Drosh on 9th March. 
ORDER XIX. — STEGANOPODES. 

ORDER XX.— TU BIN ARES. 

ORDER XXL— HEROPION E8. 

Sub-order Avdeev. Family Ardeidm . 

(1555) Ardka cinerka. — T he Common Heron. 

A female was obtained on the 9th March at Drosh (4,000 feet) and 
several passed through at the end of March, flying north. I saw a pair 
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at the junction of the Turikho with the Chitral Biver (7,000 feet) at the 
end of June. 

(In October I saw a pair on the Punjkora River below Robat Dir.) 
ORDER XXII.— PHGENICOPTERI. 

ORDER XXIII.— ANSERE8. 

Family Anatidce . 

Sub-family Anserince. 

(1583) Ansbr indious. — The Barred-headed Goose. 

Although I did not see any specimens of this species in Chitral it is 
probable that it occurs. 

This species breeds on the Shandur Lake which is just over the Chitral 
border, and I saw several tamed birds that had been taken as nestlings 
the previous year. 

Sub-family Anatince, 

(1592) Anas boscas. — The Mallard. 

It passes through on its northward migration, beginning early in 
March and continuing till the end of the month, and on its return 
passage, beginning about the second week of September. This species 
does not winter in the country. 

(1597) Nkttium crbooa. — The Common Teal. 

Passes through to the north during March and first week in April 
in large numbers, and returns south about the beginning of October. 

A certain number winter in the country. 

(1599) Marhca rBNBLOPB.— The Wigeon. 

Passes north during March and first week in April, returning south 
in October. 

Does not appear to be very numerous, nor does it winter in the 
country. 

(1600) Dafila acuta.— The Pintail. 

Does not winter. Passes north towards the end of February and 
March. The return south was not noted. 

(1602) Spatula clypbata,— The Shoveller. 

Passes north during March and the first week in April. The return 
migration was not noted, 

ORDER XXIV.— PYGOPODES. 
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WATER- YIELDING PLANTS FOUND IN THE 
THANA FORESTS. 

By G. M. Ryan, lk.s. f.l.h. 

(Head before the Bombay Natural History Society on 2 9th Sept . 1904.) 

Calycopteris Jloribunda , commonly known as Ukshi in Thana, is one 
of tho most interesting (if not tho most interesting) scandent shrubs of the 
Thana District. In alluding to it as such, however, it is necessary to 
explain that this is not its habit of growth in all parts of India. In the 
il Flora of British India ” it is described us 4i a diffuse dense 

shrub not at ail scandent,” but Sir Dietrich Brandis, in his 

u Flora of N.-W. Central India, 9 ’ and Mr. Gamble, in his u Manual of 
Indian Timbers,” both refer to it as possessing a climbing habit. 

In the Thana District it may be seen both as a diffuse shrub and 
formidable scandent one. When standing isolated in waste areas it 
seems to acquire the former habit in consequence of being lopped annu- 
ally for fuel and tahal,* and when growing in tho forest amidst large-tree 
growth it assumes a scandent form. Attention cannot help but being 
directed towards this interesting member of the vegetable world, espe- 
cially at the commencement of the hot weather when in flower, for it 
then forms a most attractive plant. As u climber its pretty pale 
golden flowers bedeck the illuminated heights of a tree covering it, 
as it were, with glory, and as a shrub its pale golden inflorescence 
is even still more abundant and handsome. It has often been a 
vsurprise under the circumstances why Calycopteris jloribunda has not 
Iwen more utilized as an ornamental plant in gardens in Western 
India. ltd climbing habit probably lias been a barrier to its in- 
troduction, but this can easily be checked by yearly attention. A 
very fine specimen of the shrub exists in the hanging gardens on the 
Gibbs Boat!, Malabar Hill, Bombay, and Mr. W. S. Millard, one of the 
Honorary Secretaries of the Natural History Society, who is superin- 
tending the horticultural improvements at Malabar Point, states that 
specimens of this scandent shrub may be seen in Government House 
grounds there. The Ukshi, when n scandent shrub, ascends the bole of 
a tree In a characteristic manner, climbing from left to right. Having 
established itself in the forest in some spot not far from a tree it extends 

♦ Tahiti is the term need in the Thana District for the branch wood and leave* which are 
cat to provide wood-a*h manure for the rioo tmraery bed*. 
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ita leading shoot till it reechos the branch of at adjacent one. It pro- 
ceeds to emlmioe the bole at first in several loose coils and then to 
stretch its loader out as if in search of a further exterior support, failing 
to find which it returns to the original bole and fonts three or four 
constricting coils round it, continuing to adopt the left-to-right habit. 

Releasing ita grasp again it succeeds by a series of wide curves or 
swoops to reach the illuminated heights of tbo crown . Hero it commences 
to form a net-work of brunches, spreading across tho crown, and perhaps 
overhanging it, until at length some of the branches are suspended in 
graceful festoons. A tree thus invaded naturally is unable to oxpund and 
eventually dies ; but the climber itself does not stop its course. Hav- 
ing, perhaps, reached tho ground, especially where tho tree invaded is a 
small one, its growth is further stimulated by its lower branches rooting 
in the soil and forming new individuals. It also possesses the faculty 
of reproducing itself by root-suckers, so that when once it has ontoroil a 
forest and if tho leaf canopy has not completely formed, it sprouds in all 
directions by this means and also by means of its stolonifcrous branches. 

In some instances after huving reached the illuminated heights of a 
tree it is stimulated also to throw out another arm from its baso, and this 
latter instead of attaohing itself to tho bole of tho host and climbing up 
it, ombmooB one of its own scandent shoots that have grown old with the 
tree and beoD stripped of its foliage and coils tightly round it, restrict- 
ing its circumferential growth at tho parts in contact, with the coils, 
forming strands like those of a oable. Such a scandent form is 
oonunon in the canopied forests of the Bassein Range where the Ukshi, 
both as a climber and a shrub, may he seen to advantage. 

In these interesting forests, which are at tho baso of the Tungar plateau 
in Bassoin, the Ukshi stems here reach a girth of 1 to 2$ feet. Wlwre 
the latter have grown old with the trees and where the older portions 
have been stripped of their foliage they resemble ropes loosely stretched 
between the ground and tree summits and between tree and tree, forming 
swings in some places and rope-ladders, as it were, for the monkeys.* 

The branches of the Ukshi being annually lopped around villages 
between January and April for tahal as idretuly explained it is not often 
seen in flower in such localities. Tim smaller twigs are utilised for 
native tooth brushes. The most interesting characteristic of the plant » 
“ — ' : ’ Vide Samar's “ Hataral History of Plants " 
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its faculty of storing in its climbing stems, and especially those whioh 
have grown old with the troop, a liquid resembling water which 
is commonly drunk by the wild tribes to allay thirst when water is not 
available. Such liquid is found in the stems at almost all periods of 
the dry season, but in greater abundance during the hot weather. 
It is obtained only from the stems of the scandont shrub. To obtain it 
a pieoe of the stem five feet long is entirely removed from the stem and 
held up vertically, a vessel boing placed beneath into which the water, 
as we may call it, dribbles as freely as from a tap. As much as a quart 
has been drawn from four pieces of the following dimensions in this 
manner : — 


Length. 

Girth. 

2-8" 

1' 

2-7" 

10" 

2 f -3" 

1' 

2'-2" 

10* 


In order to procure the water it is necessity that tho operation of 
removing the required piece from the t>ole should be quickly performed, 
f«*«, the sections above and below should he made as rapidly as possible ; 
otherwise most of the water rises in the stem and fails to exude. If a 
section is mode at one end only, or if an incision merely is made in tho 
wood, little or no exudation of the water takes place. On being drawn 
it resembles clear spring water in appearance and is not at all unpleasant, 
to drink. After exposure for a few hours, however, it turns tv pale amber 
colour. 

Through the courtesy of Mr. W. L. Harvey, I.C.S., C.I.E., Muni* 
oipal Commissioner, Bombay, the following interesting report of the 
analysis of the sample of the water has been made by the Municipal 
analyst, and Mr. Harvey, in forwarding the report, adds — “ The Health 
Officer is of opinion that it is not injurious to health if used for drinking 
purposes” — 

Total solids ... .** ... 0*07 per cent. 

Mineral matter .«# ... ... ... • 0*02 „ 

Organic and volatile matter 0'05 „ 

Total adds (in terms of c.e.N/10 alkali roquired). 6*8 „ 

Volatile aoida{ do, do. ) 5’1 „ 

Fixed acids ( do, do. ) 1*7 „ 
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“ The organic matter was found to consist of a tanin and traces of 
albuminoids and gummy matter, while alcohol, starchy and saccharine 
matter was tested for with negative results* The free ucid in the sample 
consists of noetic and other acids. The mineral matter in the ssunple 
consists of chlorides, sulphates, lime, ferric oxide and sodium oxide 
together with traces of nitrates and potassium.” 

The water in a plant like Calycopteris flortbunduy possoasing such 
interesting economic value, is doubtless on occasions put to successful 
use by the wild tribes, especially the Kolis and Kathodis who of late 
years have been committing dacoities in the Thana District. Capturing 
the dacoits has always been a difficult task, but it was thought this task 
would he facilitated during the hot weather when most of the pools, &c., 
had dried up in the forests. The polico accordingly, in expectation of 
apprehending their prey, luivo kept a watch over the different pools In 
the jungles, but without much, if any, result. May not the water provi- 
ded by the Uksbi have been the charm which enabled the dacoits to keep 
the police at arm’s length ? Under the facilities provided by the plant for 
quenching thirst the dacoits would lie able to be independent of nil pools 
and springs, and could wander at will through the forests. This sugges- 
tion is thrown out to somo of our experienced, not to say smart, police 
officers whose attention is invited to the interesting economic use to 
which it is possible to apply the Ukshi, presuming such use has not. been 
heard of before. 

The olimber is found in some of the numerous minon-like ravines 
which exists along the western projection of the gh&ts, an ami 
which for a long time has been the favourite haunts of the dacoits, and it 
is also a noticeable plant in the forests surrounding the well-known 
Tungar plateau as already stated. Iis sylvicultural requirements are 
moderate amount of illumination and a humid and relatively cool atmos- 
phere with a freely drainod laterite soil, so that it flourishes best in the 
hilly forest along the Konkan Sea Coast and in the moist ravines more 
inland in the localities already alluded to. 

Another olimber known as Nandvel ( Vitis adnata , Wall.) is exceed- 
ingly common in the forests almost all over Thana District, which also 
yields a harmless beverage which is utilized similarly to quench thirst 
when water is not available in forests, but it produoes slight throat 
irritation after swallowing, which renders it less popular than the watet 
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from Calyeopteris. It is often found where the lutter does not exist 
however, and under such circumstances it is frequently resorted to 
instead for drinking purposes.* 

Forest guards have told me that they have been under the necessity 
of resorting to the water from Nandvel when working in some out- 
of-the-way forests or on the summit of a hill slope when marking 
coupes, and it was in this way that my attention was first attracted to 
the interesting quality possessed by Nandvel and which ultimately led 
to my ascertaining the same uses in the Ukshi. 

At page 7, Volume XXII, of the u Indian Forester 99 Vitis latifoliaf 
is reported, I see, to yield also a beverage which the Dehra Dun students 
sometimes indulge in when In the forests. A few other trees, etc., in the 
Thana forests are found winch yield liquids resembling water from either 
the roots or their stems and which are turned to various economic, 
medicinal and other uses, and a description of these it is proposed to 
leave for another occasion when an opportunity ofFors. 

• When marching through the forest* along the AVaitarna Hirer in Mokbada with 
Mr. Ctyton, I.C.S., it was observed how frequently the Nandvel had been out. 

f Pm<* latifoHa ie also found in the Thana forests, and it probably also yield* water 
similar to i\*fw adnata. Both are known as Nandvel. 
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THE BIRDS OP THE MADHTTBANI SUB-DIVISION OF THE DAB- 
BHANGA DISTRICT, TIRHUT, WITH NOTES ON SPECIES 
NOTICED ELSEWHERE IN THE DISTRICT. 

By C. M. Incus. 

Part VIII. 

( Continued , from page, 343 of Vol. JC V .) 

Addenda el Corrigenda . 

(4) Parub ateiceps. — T he Indian Grey Tit. 

I mentioned that this specie* arrived about the third week of September, but 
in 1901 I obtained one on the 17th July, near Baghownie. 

(11) Otocompsa kmeria.— T he Bengal Red- whiskered Bulbul. 

This species is a rare bird near Baghownie. I have only seen one or two 
specimens. 

(327) Acrocephalus stentokeos.— T he Indian Great Reed-Warbler. 

Oates , No. 363 ; Hume , No. 615, 

On the 19th November 1902 I obtained a female of this species near 
Baghownie. 

(328) OhjKTOKNIS locustelloxdes.— T he Bristled Grass-Warbler. 

Oates, No. 392 ; Hume, No. 441. 

On the 17th June 1902 soveral specimens were procured in the Ramowlie 
grass which lies between Hatauri and Anarh. 

(329) Phylloscopus tytlbbi. — T ytler’s Willow-Warbler. 

Oates , No. 406 ; Hume, No. 500 his. 

A Willow-Warbler was brought to me on the 8th October 1901 by a boy 
who Bhot it with a pellet bow. I take it to bo this species. 

(32) Trphrodornib pondicerianus.— T he Common Wood^briko. 

A nost containing three freBh eggs, along with one of the parent birds, was 
brought to me on the 12th March 1904, It was found in a mango grove near 
Baghownie. 

(40) ORroujs kundoq.— T he Indian Oriole. 

In 1901 this species arrived at Baghownie on the 10th March, ten days earlier 
than the date I gave when writing about this species. 

(45) Temenucuuh pagodarum.— T he Black-headed Myna. 

I have taken the eggs of this species in June. I also got a single young one, 
fully fledged, from a hole in a kheir tree on the 18th of that month, so the 
eggs must have been laid some time in May. Towards the end of April a pair 
was seen making nesting arrangements, but up to date of writing, the 6th May, 
they have not laid. 

(46) Acridothekeb tbistis.— -T he Common Myna. 

A bird was seen a few miles from Baghownie, which had a pure white tail. 
The remainder was in ordinary plumage. 

(49) Bturnopastor contra. — T he Pied Myna* 

A nearly pure albino of this species was brought me by a mir-ekikar on the 
39th August 1903. I append a description of the same. 
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Whole plumage pure white, with the following exceptions : — Remiges pure 
black, except the first or fifth primaries on one wing and the fifth on the other 
wing, the first on that wing being black. First secondary also white. One or 
two of the median coverts also black ; some black feathers near the nares and 
a few on the crown also— black patch on the side of the breast near the bend of 
the wing ; one or two greyish feathers on the breast and abdomen. Kump mixed 
black and white. Eectrices black except the outermost feather, which is white. 

(63) OvoBNts UDJiEOULOiDKS.— The Blue-throated Flycatcher. 

A fine male was procured near Baghownie on the 2tilh November 1002. 

(50) Tekpsiphone pauaiusi.— The Indian Paradise Flycatcher. 

Adult males sometimes have the feathers of the tail next the central ono 
lengthened, as has been noticed in the case of 8. off mis by Mr. E. C. Htuart 
Baker. 

(til Pkatinoola i.euouua.— ' T he White-tailed Bush Chat. 

A pair of birds of this species was shot on the 21st March 1904 at Benoa 
whore a small party were seen in a large grass. 

(62) P. iNgiONis.— Hodgson’s Bush Chat. 

Males of this species were obtained at Baghownie in October 1902. 

(330) Thamnopia camhaiensis --The Brown-backed Indian Robin. 

Oates, No. 661; JJume , No. 480. 

In December 1900 one of my men fired at a bird, which, I think, must have 
belonged to this species, and as it had white on the coverts, it was a male. 

(ti8) Gittocincla maoucha. — T he 8hama, 

One was firod at and missed on the 28th August 1901. A female shot near 
Baghownie on the 9th October of the same year, and which was dissected by 
myself, was in male plumage with the mouth yellow. 

(80) SIHIKASQINTHUS amandava.— T he Indian Rod Munia. 

From observations taken from specimens in captivity, males dc> moult into 
a winter plumage. This year I intend keeping notes on the subject. 

(81) Cabpodacus ehythbinds.— The Common Hose-finch. 

A flock of about twenty were seen near Baghownie flying on tho 14th March 
1904 in some jungle, out of which three were shot, 

(331) Embkriza pijcata.— The Grey-headed Bunting. 

Oatss, No. 790 ; Hum, No, 719. 

A male of this species was got near Baghownie on the 26th March 1904. The 
testes wore greatly enlarged. Oatoa says he has never seen a specimen of this 
Bunting from the plains proper, but evidently Jerdon was correct when he said 
it was found sparingly there in places. 

(332) Me nor hub MRLANxcTKHtrs.— The Crested Bunting. 

Oates, No. 803 ; Bum, No. 724. 

A email party woe found at the same plaoe and on tho same date as the 
Boee-finohes. They kept to the trees and would not come to the ground. 1 
wanted my mir-Mhar to mere some, but he was unable to do eo, so several 
specimens wereshot. 
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(333) Anthus striolatcs, — B lyih’s Pipit. 

Oaten, No. 846 ; Hume, No. 601 , 

Several specimens wore obtained near Baghownie, and a nest with four eggs 
was'taken there on the 16th April 1904. They appear to keep more to the 
shade of trees, such as the kheir, dc. 

(104) Alaijda gulgula. — T ho Indian Sky-lark. 

A nest with two eggs was taken on the 28th April 1904 near Baghownie, and 
several others wero found, but without eggs. 

(334) Pitta hractiyuka. — T he Indian Pitta. 

Oaten , No. 933 ; Hume. No. 

A single male of this species was got in a mango grove, near Baghownie, on tho 
13th May 1904. It had just alighted on tho ground from one of the mango trees 
and was by itself. None of the native fowlers round hero recognize the bird, so 
it must bo very rare. This is tho only one I have ever soon, and it is not a species 
that is likely to be overlooked. A female got on the 21st of the same month, 
(130) Halcyon pjlkata. — T he Black- capped Kingfisher. 

Several more specimens have been procured since writing about this species. 
Though undoubtedly rare, it is not ho scarce as J thought it was. Native 
name Ablate tank*. All white varieties or albinos of birds are called Ablate 
by the native fowlers hore, ho they evidently take it to be only a variety of 
H. mymensie. 

(335) Anthbacocbhob almrostius. — T he Indo-BurracHc Hornbill. 

Stanford , No. 1053 ; Hume , No. 142. 

A hornbill came to a tree quite close to the bungalow. One of ray servants 
Baw it there, and said it had been there all the morning. I went to have a look 
at it, but could only see the breast and abdomen, which wore pure white, a* the 
bird was hidden by a clump of parasite ( Loranlhu* sp.) My servant taw the 
bird, and said the hoad and the nock was a mixture of black and white, tho upper 
breast was black and the abdomen white. The bill, he said, was yellowish. I 
did not disturb the bird, as I expected my man in with my gun at any moment 
and thought I might get a shot at it. It flew away, however, before he arrived. 

I showed the man who saw the bird a skin of A. albirostrie, and he said it was 
like it, except the head and neck, which were banded with black and white. 

I cannot identify the bird unless it was this species. 

(336) Oacomantis mkrulinus.— T he Rufous-belliod Cuckoo. 

Blanford , No. 1113 ; Hume, No. 209. 

An adult male of this species was shot near Baghownie on the 7th November 
1903. 

(148) PaljEORNIs cyanoobphalus.— T he Western Blossom-headed Paroquet. 

A nest with two eggs was taken from a hole in a sisso tree at Jaiuagar on 
the 20th March 1904. This is the first I have seen. 

(150) Strjx Candida. — The Grass-Owl, 

j have seen several of this species in some small grasses near Hatauri, and 
some also frequent the large Bamowlie grass. 
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(154) Scops <*iu. — T he Scops Owl. 

Another specimen, a female, was got near Baghownie on the 20th November 
1902, 

(155) S. bakkamcbna.— The Collared Scops Owl. 

A nest containing four slightly incubated eggs was found in a hole in a 
peepnl tree not far from Baghownie. 

(157) Ninox scutulata.— The Brown Hawk-Owl. 

One or two more specimens have been obtained near Baghownie since 
writing about this species. 

(180) Acoipiter NISU8.— ' The Sparrow-Hawk. 

I obtained a specimen at Baghownie on the 28th November 1902. 

(337) Tuhtuu orientals, — The Rulous Turtle Dove* 

Blanford , No . 1304 ; Bume, No. 793. 

A solitary specimen was shot by me in my compound at Baghownie on the 
27th August 1903. It was undoubtedly this species as I compared it with my 
Oaehar specimens. 

(193) Tubtur ferracio— T he Indian Turtle Dove. 

I have also taken the eggs of this species in July as well as during the 
months previously mentioned. 

(199) Coturnix COKOMANDELICA.— The Bain Quail. 

The first and only specimen of this species obtained by me was got on the 5th 
May 1904. It was a male and was near Baghownie along with some Grey and 
Button Quail. 

(338) Francolinus gularis— T he Swamp Partridge. 

Blanford , No. 1376 ; Hume, No. 823. 

A pair were brought me on the 1 9th March 1904 by a mir~shikar t who says 
he soared them in a large grass in the E. of this subdivision. He also 
mentioned that he had got the eggs, but ate them. He has promised to get 
me more birds and, if possible, the eggs. Mr. Edgell wrote me that he had 
shot this species in the Monghyr District. My pair are kept in an aviary 
along with a male Black Partridge and a lot of other birds. They never appear 
to quarrel with any of the other species ; in fact, they used to be bullied by an 
Australian Crested Dove ( Ocyphap* lophotea ). They are rather quiet birds, 
only oocasionally uttering a loud qu&, qu&, qu&, which ascends in tone. I 
have heard no other note. They are very shy, keeping hid most of the day. 
The heu is not as shy as the cock. 

(217) Anthropoids* vibgo — The Demoiselle Crane. 

A flock came to the Kamla, near Jainagar, about the end of April, out of 
Whioh one was secured. 

(218) SypheotIs BENGALEES.— The Bengal Florican. 

1 have at last succeeded in getting a specimen of a Florican. It was 
brought here ou the 28th of August. It was snared somewhere in the District 
and was alive when brought, but I believe in a very emaciated condition, the 
aides of the head are buff and the greater portion of the back is mottled. 
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(389) Vankllus vulgaris, —T he Lapwing. 

Blanford, No. 143(3 ; Emm, No. 881. 

A single bird was snared: at the Maiser chaur on the 8th August 1903, boi 
was too much damaged for preservation* ThiB is the only one that has ever 
been got here. 

(840) Ghkttusxa gregaku.— T he Sociable Lapwing. 

Blanford , No. 1437 ; Hume, No. 852. 

A few were got at the Mainer chaur on New Year’s Day, 1903, and again a 
few more on the 1st February of the same year. 

(236) Numenius ruAiopus.-— The Whimbrol. 

A seoond specimen, a male, was got at the Maiser chaur on the 12th Sep- 
tember 1903. 

(245) Pavonoella pugnax.*— T he Buff and Keeve. 

On the 15th February 1904 a male Buff was. shot near Bagbownie with a 
white head and neck, except one or two dark feathers on the crown. Mr. 
Finn wrote an article on this form, to which ho gives the sul>*peoific name of 
Pavonoella pugnax Uucoprora , in the Journal of the Asiatic Society of Bengal, 
Yol. LXXI, Part II, No, 1 of 1902. 

(341) Thing a scbarquata.— T he Curlew Stint. 

Blanford, No. 1477 ; Flume , No. 882. 

A single male specimen, changing from summer to winter plumage, was 
snarod on the Maiser chaur and brought to me on the 8th August 1903. 

(254) Larub ichthyabtus.— The Great Black-headed Gull. 

Another specimen of this fine gull was got on the Benoa chaur on the 3rd 
Maroh 1904. It was a male, in breeding plumage. 

(268) Phalacrocorax carbo.*— T he Large Cormorant. 

A fine bird in breeding plumage was got on the Benoa chaur on the 21ft 
March 1904. 

(277) Ciconia NIGRA.— The Black Stork. 

At last I have succeeded in obtaining a specimen of this stork. A fine male 
was snared on the Boopuspur chaur on the 9th January 1904. I append the 
dimensions and colours of the soft parts of thiB specimen. Length 42" ; wing 
21 ;/ ; tail 9*5" ; tarme 8" ; bill at front, 7*6" ; bill at gapeW* ; expanse 75*8", Bill, 
orbital skin and legs vermilion ; former tinged with brown except at tip and 
base and front of tarsus brownish ; trie light brown. The native name I gave 
was oorreot. 

(281) Leptoptilus JAVAKicus^-The Leaser Adjutant, 

Another specimen, a male, was got near Baghownie on the 16th September 
1903. 

(287) Herodias intermedia.— The Smaller Egret. 

Two males, in full breeding plumage, have been obtained since my note on 
this species. One was got at Fureokeer in the Monghyr District on the 22nd April 
1903, and the other at the Hurrietta chaur in this district on the 26th May of 
the same year. 
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£300) Sarcidiornis MELANONOTua.— The Nukta. 

A couple more specimens of this duck have been got, both females. One 
was secured on the Maiser chaur on the 8th January 1903, and the other on 
the Benoa chaur on the 12th March 1904. 

(SOI) Uhodonebsa cabyophyllacea. — The Pink-headed Duck. 

Another pink-headed Duck was brought on the 26th June of this year. It 
was snared on the Benoa chaur, where the first specimen came from. This 
one seems very healthy and is at present in my water aviary in the com- 
pany of a pair of Mandarins (Mx galericulata), a wild Duck (A. boscas), two 
Spot-Bills ( A . pctdlorkyncha) , a Shoveller (£. clyptata ), a blue-winged Teal 
(Q. circia), a pair of Nicobar Pigeons (( 7 . nitobarica), and an Australian Crested 
Dove (0. lopholts). They all seem to get along together well enough. 

(307) Anas bobcas.— 1 The Mallard, 

I have received another specimen from this district. It is a male, and was 
brought to me by a native fowler. At present I have got it alive. 

(308) A. ihecilohhyncha.— The Spotted-billed Duck. 

I believe this species breeds near Muktapur Factory in this district. This 
cold season, 1903-04, has been one of the worst for migratory wild fowl. 
Nothing decent has been seen or brought me, with the exception of the above- 
mentioned Mallard. Two of these ducks were brought here at the same time 
and from the same place as the above-mentioned pink-headed duck. One of 
them is at present alive in my tealery, and the other died. A third one was 
brought on the 16th July from the same place ; this one is also alive. There 
were, I believe, about half a dozen of these birds in the chaur, but with bird 
lime the mir ihikar only managed to snare one. 



THE BUTTERFLIES OF CEYLON, 

Bv 

MaJOE N. MaNPKBS, B.A.M.Q., F.Z.S., F.E.S. 

( Read before the Bombay Natural History Society on 
24 th November 1904.) 

The Island of Ceylon has now boon so thoroughly ransacked for 
butterflies that assuredly very few species remain to be discovered, pro- 
bably not more than half a dozen at the outside. Some general conclu- 
sions regarding their origin and distribution may now be ventured on 
and an analysis of the various species may be of some interest. 

Before doing so it may be as well to recall the chief geographical 
features and olimate of the Island, as it is on these two factors that the 
variation of butterflies, to my mind, ohiefly depend. Cape Comorin, at 
the extreme end of the Indian Peninsula, almost reaches the 6th degree 
North latitude and is opposite Puttalam in Ceylon, a small village not 
more than eighty miles north of Colombo. The effect of this position 
is that nearly two-thirds of the Island is sheltered, as it were, by the 
Indian Peninsula, and this causes a remarkable contrast in the sheltered 
and unsheltered portions of the Island. It will be notioed, further, that 
the Hill districts of Ceylon are confined to the south-west portion of the 
Island, so that the whole of the northern and eastern part is either shel- 
tered by the mountains of India or those of Ceylon, and this causes a 
very marked difference of climate in different parts of the Island. The 
South-West monsoon passing up the East Coast of Africa is deflected off 
the Island of Socotra across the Arabian Sea and divides into two cur., 
rents, one of which strikes the Western Ghauts and the other the south- 
west portion of Ceylon, That ourrent which strikes the Indian Pen- 
insula loses its moisture in the Western Ghauts and Anamallai and 
Travancore Hills and reaches Ceylon north of Puttalam as a com- 
paratively dry wind, and certainly a distinctly dry wind by the time 
it reaohos Trinoomalee on the east of the Island. 

On the other hand, the mountains of the south-west portion of Ceylon 
receive the full benefit of the South-West monsoon in the Hills and 
comes to the South-East portion of the Island as a dry wind in a similar 
manner as in the north. 

It will be notioed, therefore, that in the greater part of the Island 
the South-West monsoon is a dry wind. On the other hand, the North- 
East monsoon travelling over the Bay of Bengal reaches the northern 
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and eastern part of the Island loaded with moisture, and a tremendous 
downpour, almost continuous, is the result. The mountains also 
receive a very fair amount, and even Colombo on the western sea 
board is treated to heavy afternoon and evening thunderstorms. 

The climate of the Island, speaking generally, runs thus : From the 
end of January to the end of May it is dry all over the Island and 
there is very little wind ; at the end of May to the end of September 
the South-West monsoon brings heavy rain to the Ceylon Hills, but a 
dry wind to the rest of the Island ; at the end of October the North-East 
monsoon brings heavy rain all over the Island, but more particularly 
to the northern and eastern parts. 

The Hills begin to rise about thirty miles from the western coast 
and sink again into the low country at a very considerable distance 
from the eastern and northern sea boards. As it is, that portion of 
the country devoted to tea and cocoa cultivation, and therefore more 
inhabited by Europeans, and as it possesses, near by, the most important 
harbour of Colombo and being, withal, the most beautiful and conse- 
quently the most visited district in Ceylon, it has obtained a notoriety 
oertainly most deserving, but at the same time of undue prominence, 
taking into consideration its small area compared with the rest of the 
Island. 

There is no doubt that the usually received ideas regarding Ceylon 
are, if taken as a whole, erroneous, for of the large number of globe- 
trotters and others who visit Ceylon annually not one in a thousand 
visits the low country, but confine their peregrinations chiefly to 
Kandy and Nuwara Eliya in the Ilill district. 

The physical configuration of this portion of the Island and that of the 
Western Ghauts being so similar, and the climate also being almost 
identical, together with, in all probability, a land connection in far off 
times, probably accounts for the remarkable similarity of the butterflies 
found in these regions. 

They form a very natural group which extends to the North Kanara 
district in India and thenoe gradually thins out and disappears a little 
to the north of Bombay. It also extends to the Nilgiris, which are 
an off*shoot of the Western Ghauts, but which have in addition some 
ipeoiea such as Colias BHlgiriemu of patearctic affinities. The similarity 

the butterflies of the rest of the Island with those of the Deccan and 
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plains of tho Madras Presidency is likewise to be accounted for by like 
conditions of physical characteristics, climate and propinquity. 

Two hundred and thirty species of butterflies have been recorded 
from Ceylon. Of these 168 are mostly common and widely distributed 
inseots, such as Pyrameis cardui and require no further mention, as the 
Ceylon insects do not vary from those found elsewhere. The following 
three species are confined to Ceylon, but show affinity to Malayan or 
Chinese species : — 


Daniis exprom pta. 
Euplrna oorus—elisa, 
Elyinniaa singhala. 

Fifteen species are confined to Ceylon 


1. Danain taprobana. 

2. Lethe dynsato. 

3. Lethe daretis. 

4. Euthalia vasanta. 

5. Larapide® coruscans. 

6. LampidoR lacteata. 

7. CyaniriB lanka. 

8. Aphmeus greoni. 


9. Aphnsms minima. 

10. Hantana infermiK. 

11. Sarangosa albicilia. 

12. Baraoua vittatuH, 

13. 8ua«tu« minuta. 

14. Halpe egena. 

15. Halpo decorata. 


The following 47 species form the Indo* Ceylon group, those in Italics 
are found in South India and Ceylon and nowhere else ; the others 
are confined to Ceylon and are probably local races of South Indian 


insects 

; — 

1. 

Hastia jasonia. 

2. 

DanaU ceylanica . 

3. 

Euploaa a»ela. 

4. 

EuploBft sinhala. 

5. 

Euploea montana. 

♦h 

MycaleMs rama. 

7. 

My calms tubdita . 

8. 

Mycalesie patnia. 

9. 

ElymniaB fraterna. 

10. 

Discophora Upula. 

11. 

Oharaxes psaphon. 

12. 

Parthenoe cyaners, 

13. 

But ha Ha evelina. 

14. 

Limemtis cailidosa. 

15. 

Nepfcw ainuata. 

16. 

Cupha placida. 

17. 

Rohana oamiba. 


18. Cethosia nietneri. 

19. Cynthia aaela. 

20. Girrhoohroa lanka. 

21. Kallima philarohua, 

22. °Ateila ceylonioa. 

23. Ergolis taprobana,, 

24. Libythea rama. 

25. Libythm hi i oidw . 

26. Abisara prumm. 

27. Cyanir/H ningalmw. 

28. Arrhopaia pirama. 

29. Hypolymna nilgrrka. 
80. Horaga cingatanife. 

31, Lomura arcuata. 

32 . C hvritra jaffra. 

33, Raj ml a Umhana. 

34. Rapala landina* 
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36. Priomrh sita. J 41. Huphina rsmba. 

36. Ixiaft cingalensia. I 42. Nsphsroma ceylanica. 

37. Teracolun tripuncla , j 43. Troidos dariun. 

38. T. eucharis. j 44. Papilio jophon. 

39. Appiaa taprobana. | 45. Papilio mooreanua. 

40. Hebomoia australis. | 46. Iliadea pariuda. 

47. Parata butleri. 

With regard to those species which show relationship to Malayan 
or Chinese species, it appears to me possible that all may have been 
introduced indirectly by man's agency, for the following considerations, 
which if sound, show that the butterfly fauna of Ceylon has no real 
connection with the Malay peninsula or countries adjoining thereto. 

Etymnias ( Dyctis ) Stnghala is undoubtedy a local ruce of E. lutes* 
oens, a variable Malayan species, and was, until a few r years ago, almost 
entirely confined to the Royal Botanic Gardens at Peradeniu near 
Kandy, and even now is confined to the immediate neighbourhood. 
The larva feeds on various species of Palmacece and it appears to me 
possible, if not probable, that the Malayan species was introduced into 
tho Island with some species of Palm from Singapore or its neigh- 
bourhood. If this should have been the case it gives us some guidance 
as to the length of time it has taken to produce a local ruoe of 
Elymnias . 

The Pemdenia Gardens were started about the year 1820. E . Sin - 
ghala was descrilied in 1874, so we may say, that it has taken less than 
46 years to produce this new distinct species. 

The other species IJanais ex/trompia and Eupkea corns have much 
in common ; the distribution of both is identical, and both are capable 
of surviving very rough usage ; they are entirely confined to the 
coast and twenty miles or so inland, that is to say, the foothills extend- 
ing from Galle in the south to about ten miles beyond Colombo on 
the north. The food plant of D. exprompta is unknown, but that of 
E , corns is a common jungle tree. 

1 ?. exprompta is one of the numerous local races of D. similis } a 
Chinese species, which is called D. vulgaris in Burma, IX persimilts 
in Siam, and so on, Euploca eorus is probably most nearly allied to 
E* castelnani, a Malayan species. Neither J D. exprompta nor E , corns 
have any relation to the Indian species of the Danainas. Gallo was* 
until some thirty years ago, the first port in the Island, Colombo at 
that time being in a very inferior position, but, with the completion of 
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the breakwater at Colombo, Galle very rapidly tell from its high 
esiato and is now almost deserted. Taking into consideration the 
tenacity of life exhibited by the Danainai , it does not appear to mo 
altogether improbable that the progenitors of these two speoies were 
accidentally introduced into the Island at Gallo, and have survived in a 
restricted area and have there developed local races. 

I may mention that immediately to the south of Galle the dry 
portion of the Island conmionces and is of quite a different character to 
the country north of it. In the neighbourhood of Galle these two 
speoies are fairly abundant, but they become scarcer as one approaches 
Colombo, and possibly extended cultivation mny have something to do 
with this. The larva of E. corns is not. infrequently brought in by 
natives for sale, as it is very conspicuous and easily collected. It is 
remarkable what a large proportion suffer from the attacks of parasitic 
flies in spite of the warning colouration. 

With regard to the fifteen species confined to Ceylon and hitherto 
rooognised as distinct, if is quite possible that further knowledge of the 
South Indian butterflies will prove that even this small number will be 
still further reduced. Euthalia vamnta may be only a pronounced local 
race of E garuda which is somewhat scarce in Ceylon, and the local 
race in this instance would appear to be gradually supplanting the 
parent form. Aphnceus greeni is known by a single specimen only 
and may not be distinct. It was captured by Mr. E. E. Green in an 
open space in jungle on the summit of the Great Western Bange at an 
elevation of 5,000 feet, a locality very difficult of aoooss and not visited 
by an entomologist either before or since Mr. Green’s visit. Aphnaui 
minima was described by Butler from n Ceylon specimen, and the 
type is now in the South Kensington Museum. I have a similar 
specimen which I look at Trincomalee in company with a orowd of 
the common A. vulcanu * , and I have no doubt that it is merely a 
sport or occasional aberration of that speoies though it looks fairly 
distinct. 

Lampides coruscans and L. lacUata are also to my mind doubtfully 
distinct : they may be forms of L . dpi s. 

Danais taprobana is a very distinct and handsome species unlike 
any other of the genus known to me, It is entirely confined to 
the Hills and rarely descends below 4,000 feet. Above this it is 
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abundant, partiouiarlyiabout Nuwara Eliya, 6,200 feet, and the Her* 
ton Plains, 7,000 feet. 

Lethe daretis is also very distinct and is likewise confined to the 
higher elevations, rarely descending below 4,000 feet. Above this it is 
common in bamboo jungle nearly all the yoar round. The female flies 
low among the bushes and along jungle paths. The males are rarer, or 
at any rate are less frequently met with, and have the habit on sunny 
mornings of flying rapidly round tops of forest trees far out of reach 
like our ApcUura iris, 

Cyaniris lanka is another insect seldom met with below 4,000 feet. 
The males are abundant nearly all the year round, sucking up moisture 
from damp sand. The female is much less frequently seen, and usually 
occurs in the light jungle and often among the tea bushes. 

The Hesperiadan in the above list, with the exception of Satar.gtm 
alhictUa which is of general distribution, are confined to the Hill dis- 
tricts and adjoining low country. They are mostly rare, but probably 
only require looking for, Ilalpe decorata is particularly rare and has 
only been taken, so far as I know, in one locality, Avisawella, about 
twenty miles from Colombo, and this locality has, I believe, now been 
destroyed. 

Lrftlu dynsate is in some respects the most interesting butterfly in 
Ceylon, Though described by Hewitson so long ago us 1863 it. still 
remains one of the rarest of Ceylon butterflies. It is not confined to 
the Hill district, and though exceedingly rare and local has been found 
within twenty miles of Colombo on the coast as well as at Nuwara Eliya 
at an elevation of 6,200 feet. Structurally it is of special interest, as it is 
the sole representative of the Sub-genus Hanipha moon?, characterised 
chiefly by the sex mark of the male being confined to the fore- 
wing, thus forming a connecting link between those species of Lethe 
which have a sex mark on both wings and those with none on 
either wing* The species may yet be found in Southern India, and 1 
can give no reasonable explanation of its occurrence in Ceylon to the 
exclusion of other countries. Its nearest allies, Lethe gulnihat , latiaris % 
&o., ooour in North-East India, Tenasserim and Malaya, but not, so far 
as % know, in Peninsular India. 

The species of the Indo-Oeylon group as a whole show a distinct 
tendency to depth of colouring and marking when oompared with the 
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allied Indian species from the Himalayas or even Bikhim. The follow- 
ing genera will serve as examples : — 

1. Danafo, 7. Gyanim. 

2. CharaxeR. B, Loxura. 

3. Parthenon. 9. Appias. 

4. Cethoaia. 10. Nepheronia. 

5. Cirrhoohroa. It. Troidcs. 

6. Ergolia. 

Again, without exception, all the local races of Oeyloh butterflies, 
though belonging to tho ul)ovo group, are darker in colouration than 
their allied Indian relatives 1 as instances I may give — 


1. Heatia jasCnia. 

2. Euplcea (in part). 

3. Mycalesis patnia. 

4. Elymnias f rater na. 


5. Oharaxes psaphon. 
C u Liraenitift oalidona. 

7. Gethosia nietneri. 

8. Oirhochoroa lanka. 


To account for this is by no means easy, and I doubt whether an 
entirely satisfactory explanation is at present forthcoming. One point 
seems clear, and that is that all the species are influenced by some 
agent, having a continuous and universal action on them. Knowing as 
we do that changes of temperature, rainfall and the like have a marked 
influence on certain species, causing the so-called 66 wet ” and “ dry ” 
season forms, it seems reasonable to assume that climato is a marked 
factor in causing this intensity of colouring in the Indo-Oeylon group, 
and if this is the case it seems to me a logical conclusion that climate has 
had a groat deal more to do with the colouration of butterflies generally 
than some entomologists are ready to allow. So far as our knowledge 
goes at present it is impossible to say at any rate among tropical 
butterflies exactly how much heat or moisture is necessary to produce 
a “wet” or “dry” form, but undoubtedly there is a good deal of 
evidence to show that heat and moisture tend to produce certain 
colours and intensify, or reduce, the colouring of a species according 
to its geographical and olimatal conditions. 

Deep blue or purple in a tropioal butterfly is almost invariably 
indicative of a habitat of deep jungle amidst sombre surroundings with 
a climate of heavy rainfall and a high temperature throtighout the year, 
as for instance, Thaumantis diores . The deep blue of Kallima limborgii 
has doubtless been produced by the above conditions. 

It may be assumed that the various species or local races of the 
orange-banded Himalayan and Burmese Kallima are derived primarily 
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from one species which wo know m K . imchus. U extends aver 
hundreds of miles of country from Tenasaerim in the east to the Murree 
Hills in the west. The climate of this extensive area is naturally 
extremely diversified and the colouration of the butterfly ranges from 
an Oxford blue in the east to an almost Cambridge blue in the west. 
The former colour is produced by continuous heat and heavy continuous 
rainfall. In Sikhim and Nepal, the heat and rainfall are not continuous 
throughout the year, the late winter and spring months being dry and 
somewhat cold in the localities frequented by Kcdlima , though both 
heat and rainfall in the lower valleys are very great In the summer 
months ; such a climate produces typioal K . tn&ehus. In the Western 
Himalayas there is bright sunshine, and though the heat is considerable 
it is nothing like that of Sikhim, and l>oth it and the rainfall are for less 
than further east. This climate produces K. hutigdiu In the neigh- 
bourhood of Mussoorie in the Debra-Dun both the dark and light- 
blue forms occur, from which I infer that the climate is not sufficiently 
pronounced either way to produce a permanent form, but permits both 
to flourish. A somewhat similar pale form of K. limhorgti ooeiirs, 
together with the type in the Shan States where the climate is more 
temperate and the rainfall less than in Tenasserim where limborgii 
only is found. The climate of the Indo-Ceylon region is in many 
respects similar to Lower Burma, there being rain during the greater 
portion of the year and continuous tropical heat, which two factors 
together have probably caused that intensity of colouring which die* 
tinguiahes the butterflies of this tract of country. Similar causes have 
in all probability produced the still greater amount of colouring which 
distinguishes the local raoes of Oeylon butterflies from their neighbours 
across the Gulf of Manaar. But to ascertain with any hope of success 
the exact amount of extra rain and heat* necessary to develop these 
forms seems at present hopeless. 

Some assistance may be derived from the study of the seasonal 
changes to which many Ceylon butterflies are subject. In some parte 
of the world, as in South Africa or the plains of Panjab, the same 
climate exists for several weeks or months over several thousand 
square miles of country, and an insect captured in Peshawar in June 
would snot necessarily vary from one captured in Moolion in the same 

* If &e tege of Eiymnia* luu$oe*s h m tow produced m lees than 50 fmm, the 
time required might uot be so great to is generally presumed. 
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month. In Ceylon it is quite different ; though I have given above 
the characteristics of the climate generally it is to be remembered that 
it is an insular one, and secondary variations are considerable and 
dependent on very many topical causes. For instance, the rainfall 
at Colombo is about 75", 120" being the heaviest ever recorded ; 
whereas at Labugama, only 26 miles off, the rainfall, due no doubt to 
proximity to the Hills, is no less than 150" or over ; and many other 
instances throughout the country could be adduced. A comparison of 
the butterflies from the above two localities would not be likely to 
show any differences, as the places being so approximate the inter- 
mixture of individuals would be too great. 

A comparison of the rainfall of the Ceylon Hill district and that 
of Travanoore is exceedingly difficult to make with any degree of 
accuracy, and I have insufficient data to work on. 

*Mr. H. 8. Ferguson has given in his paper on the Birds of Travail- 
core certain meteorological data, which I have compared with Ceylon 
statistics. It appears that the rainfall in the Ashambn Hills, which 
extend from Cape Comorin to 40 miles north with an average altitude 
of 4,100 feet, have an average rainfall of from 80 to 100 inches ; 
whereas in Ceylon the average rainfall at a similar altitude is 100 inches 
and over, and at an approximate altitude of 1,500 feet an average of 
over 200 inches. 

8o far as I can gather from statistics available, it seems clear that the 
average rainfall in Ceylon is distinctly higher than in corresponding 
districts in Travanoore. I have no means of ascertaining whether there 
is any marked difference in the temperature, hut 1 should say Ceylon 
undoubtedly is the warmer. It lies further south, and being insular the 
climate is more equable ; the extensive forest area of Travanoore would 
cause increased evaporation with a lowering of the temperature after 
heavy rain. I may add that the rainfall of Trevandmm, 50 miles from 
Cape Comorin, is 65 inches, and that of Colombo, about the same dis- 
tance south of the Cape, over 75 inches. 

The above considerations, though by no means conclusive, tend to the 
hypothesis that the heavier rainfall and intenser heut of Ceylon have 
been the most important agents in producing the depth of colouring 
which distinguishes the local races of Ceylon butterflies. This naturally 

The Birds of T»vaaeot*,by H. S. Fetguaon, Jnl., Bom, Nat. HU. 8oe Vol 15, page H 
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leads up to the question of so-called u wet ” and “ dry ” seasonal forms 
and the causes thereof. 

There is no doubt that with the curious exception of certain sj>ecies 
of Pierinm the “ wet ” season form is invariably darker than the “ dry.” 
Specimens of many species which do not produce marked seasonal forms 
if caught in the rains show a depth of colouring which is absent in 
u dry 99 weather (i*. f Cynthia ). 
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DESCRIPTIONS OF SIXTY-EIGHT NEW SHELLS* PROM THE 
PERSIAN GULF, GULF OF OMAN, AND NORTH ARABIAN 
SEA, DREDGED BY Mil. F. W. TOWNSEND, OF THE 
INDO-EUROPEAN TELEGRAPH SERVICE, 

1901 — 1903. 

By Jamuh Cosmo Mhlvill, m,a., f.l.b., and Roheki Standkn, 
Assistant Krkpkk, Manchester Museum. 

Part 1. Plates A, B. 

(Reproduced from the. Annals and Magazine of Natural History Ser. 7, Vol. XiJ.) 

Two years ago wo published a Catalogue ° of the Mollusoa of the Persian 
Gulf, &c. (Cephalopoda, Gastropoda, and Scaphopoda only), mainly collected 
by Mr. Townsend in 1893—1900, and enumerating 935 species. In the interim 
further largo consignments have been frequently forwarded by the same enor- 
gotic collector from many different stations and depths, including especially the 
Results of one particularly profitable drodging on 7th April, 1903, in the Gulf 
of Oman, lat. 24° 58' N., long. 56° 54' K., at 156 fathoms, which, it is no exag- 
geration to say, positively teems with novelties. All this has naturally delayed 
publication of the second portion — to contain the Pelecypoda — of the above- 
mentioned Catalogue. 

At the present opportunity we offer descriptions of many Gastropoda, 
mostly of small size, though a few — e. g., Murex f Marjoriat , Trichotro}>in pul- 
cherrima , and the highly sculptured and unique Pleurotoma navarehm — aro 
more conspicuous. The are enumerated elsewhere. 

Amongst the minutiora” we wpuld cad especial attention to the two new 
species referred to Homolaxis , the II. cornurAmmontH , especially, being entirely 
evolutc from the apical whorl and exactly like a microscopic “ ram’s-horn.” 
Cycloetrema cuchilopUron , prominulum l and Emaryinnla nudulaia are very 
wonderful in their sculpture. A Fluxina , the first recorded from the Old 
World, and the curious Riuoina regixlomoiden aro both noteworthy. & o is a 
new species of Metula (ilf. daphnelloiden) and many Plourotomido?, this family 
over having the pre-eminence in abyssal waters. The Kleinella eyvipiesta, also 
near akin to K. cancellana and mlcata of Adams, belongs to a genus which has 
not before boon known to exist in the Arabian Sea or Persian Gulf. 

To Mr. Edgar Smith, I.S.O., and Mr. E. R. Sykes we must express our best 
thanks for assistance, likewise to Mr. G. B. Soworby, and Mr. W. Novillo Sturt, 
of the India Office. 

EMARG1NVLA TJNDIJLATA , sp. n. (PI. A. fig. 1.) 

E. testa parva, delicata, albida, oblonga, apiee multum recurvo, margiuem 
postioum fere superirapendonto ; radiis costalibus ad 40, majoribus cum 
minoribus utopias alternantibus, posticis orassis, firrais, cteteris dclicatiB, un 
dulato-crenatis, undique transversim olegantiasimo et arete concentric© liratis, 

# Pfoe. Zool. Soc. 1801, vol. ii* pp. 327—460. 
t Journ, of Conch. x., pp, 840 »qq. 
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litis undnlatis, continue ; fissure an gust a (in longitudine 2| mm.) ; cicatrice 
fissuralivel Hep to conspicuo, circa SO-loculatn, loculis crassn foraniinatii, 
aportura oblonga, intus alba, margine crenulato. 

Long. 5*50, alt. 2*60, lat. 3*76 mm. 

Hah. Gulf of Oman, lat. 24° 58' N.. long. 56° 54' E., 156 fathoms. 

A particularly delicate species, with wavy crenulate rays, crossed by very 
characteristic, concentric, close-meshed line, continuously covering the rays 
and whole surface. 

EMARGJNULA CAMILLA , sp.n. (PI. A. fig. 2.) 

E. testa ova to- oblonga, depro*ao~conica, delioata, alba, npice supra medium 
recurvo, suporficie omnino pulchre radiata vel costulata ; costnli* ad 45,lasvi- 
bus, nitidis, gommato-nodulosis, majoribus cum minoribuRsocpe alternantibun, 
liris undique spiraliter conjunctis ; interstitiis quadratulis, profunde forami- 
natis ; fissura antica angusta (in longitudine ad 2 mm.), septo inconspicno : 
apertura ovato-oblonga, intus alba, margine multicronato. 

Long. 0*50, lat. 4*50, alt. 3 mm. 

Hub . Gulf of Oman, lat. 24° 58' N,, long. 56° 54' E., 150 fathoms. 

Of the same character superficially as E. Candida , Ad , from Japan, elonyula, 
Costa, &c., but differing from all in greater delicacy and fineness of sculpture, 

CYCLOSTREMA IIENJAMENSE, «p. n. (PI. A. fig. 3.) 

C. testa parva, deprosso-discoidali, delioata, albida, profunde sed angusto 
umbilicata ; anfractibus 5, quorum duo apicales la'ves, rnamillati, vitrei, 
eaiteris apudsuturas paulhim excavatis, ultimo spiraliter septem-carinali, can- 
nis duabus ad peripheriam quam maxime oonspicuis, undique longitudinaliter 
arctissime et oblique coBtulatis, costulis supra coronulatis etgommatis, regione, 
umbilicari circa marginem carinata, deindo oostulis longitudinalibuB perspec- 
tive delabentibus ; aportura subrotunda, intus alba ; permtomate crassiusculo 
continue. 

Alt. 3, (liam. 6 mm. 

Hab . Persian Gulf, Hen jam Island, 10 fathoms, amongst coarse sand and 
broken shells. 

A little species, which appears on the borderland between Cyclosfrema and 
Liotia % the mouth-ebaraotors being CyclostremokL It is a particularly attrac- 
tive species, the seven keels on the last whorl being closely longitudinally inter- 
sooted by oblique riblets, these being gemmulate at the points of junction. 

CYCLOSTREMA SUPREMUM, sp. n. (PI. A. fig. 4.) 

C. tosta raitiuta, planato-discoidali, alba, nitidula, profunde umbilicata ; an- 
f racfcibuH 6, apud suturas excavatis, quorum duo apicales multum canaliculati, 
lievissimi, vitrei, oroteris doprossiusculis, penultimo uni ultimo tricarinato, 
undique arctissime oblique costulato ; coatulis Iambus, infcerstitiis spiraliter 
tenuistriatis, costularum numero ultimum apud anfractum circa 28, infra 
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peripheriam et circa regionem umbilicarem hnviore, costulis ad banim fere 
evanidis ; apertura oblique ovali, intus alba, labro paullum incrassato. 

Alt. 1 50,vdiain. 4 mm. 

Hob . Persian Gulf, near Fao. Likewise ofl Bunder Abbas, 5 fathoms, mud 
bottom. 

A most exquisite species, beautifully eancellate and sculptured, though more 
or loss smooth below the periphery and around the narrow but deep umbilicus. 
The whorls are all channelled at the sutures this with a lens being very distinct 
at the apex. 

The nearest ally is, perhaps, C. ebumeum , Nevill (Jouro. As. Hoc. Bengal, xliv 
part 2,p. 101, pi. viii. figs. 21,22), which is, however, alarger shell, with coarser 
sculpture proportionately. 

CYCLOSTREMA ANNELLAR1UM • sp, n. (PI. A. fig. 5.) 

C. testa parva, discoidali, prof undo umbilicata, supra plana, alba, solidula ; 
anfractibus tribus, quorum ultimus magnopere aliin exfiuperans, rotundatus, 
undique costis longitudinalibus eircularibus, nutnero ad quinque et viginti, 
pruoditus, interstitiis pnlchre striatis ; apertura rotundata, labro contiuuo, 
crassiusculo. 

Alt. l'diam. 2mm. 

Hub. Gulf of Oman, lat. 24° 58' N., long. 50° 54' E., 156 fathoms. 

Exceedingly small, but well marked, being deeply umbilicate, flattened above, 
threo-whorled, the last whorl large, provided with about twenty-four rounded 
longitudinal ribs. We know no species exactly comparable, C. conicuw, Boog 
Watson, being, perhaps, the uearest, from Pernambuco ( 4 Challenger * Ex- 
pedition) ; hut this, as its namo implies, is conical in form. The interstices 
between the ribs are, as in C. conicum , beautifully spirally striate. 

CYCLOSTREMA PROMTNULUM , sp. n. (PI. A. fig, 6 ) 

C. tosta depresso-discoidali, dolicata, alba, minutissima, profunde umbilicata ; 
anfractibus quatuor, quorum duo apicales perheves, atibvitrei, cteteris duobus 
spiraliter undiqno multiliratis ; liris ltevibus, simul ac interstitiis, ultimo 
parmagno, ad peripheriam aouticarinato ; carina proniincnte, deinde ad 
basim latoribus obiiquis, basi tumidula ; apertura rotunda, labro tenui. 

Alt. 1, diam. 2 mm. 

Hah. Gulf of Oman, lat. 24° 58' N., long. 5G° 54' E., 15G fathoms. 

A very minute species, deeply umbilicate, white, with the surface uniformly 
multilirate, the lira at the periphery being metamorphosed into a strong, very 
prominent, and acute keel. 

CYCLOSTREMA EUCHILOPTERON f , sp. n. (PL A. fig. 7.) 

C. testa parva, profunde umbilicata, albo-la6tea, subpelluoida, tenui, nitidi- 
UBonla, disooidali ; anfractibus quatuor, apioali vitreo, torn, omnibus, prater 
• AnneUus, a emallmw. 

fiv, x*' Xo S from thfi winged procees in connexion with the lip. 
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ultimum, deprortsifl, undiquc conecntrico tcnuiliratis, ultimo recto, tribus 
carinis acutissimis prredito, prominulis, quorum auperiore carina extia labrum 
projects porroctionom trialatam prtebente ; apertura rotunda, labro cxtus 
tricariuato, intus sirnplici. 

Alt. 2, diam. 3*50 mm. 

Hub. Gulf of Oman, lafc. 24° 58' N., long. 56° 54' E., 156 fathoms. 

A wonderful little form, which seems from the description to come nearest 
to C, Verreauxii, Fisch., from California. It is a discoidally depressed, deeply 
umbilioate spocies, the last whorl furnished with three very prominently ridged 
keels, acutely projecting, and terminating in a triangularly winged extension 
of the upper part of the outer lip. Several examples, but by no means so 
abundant as C. <f nadriwrinatum , M. & S., which was in thousands at the above 
locality. 

LIOTIA ROMALEA Q % sp. n. (PI. A. fig. 8.) 

L. tosta ovato-rotunda, parva, solida, angusto umbilicata ; anfractibus 5, ad 
suturas excavatis, quorum duo apicales lioves, margaritacei, castcris, antope- 
nultimo uni-, ponultimo bi-, ultimo tricariuato, undiquo longitudinaliter arete 
costatis, costis crassis, intorstitiis striis longitudinalibus arete pneditis, basim 
versus, circa umbilicum, costis mngnopore tumescentibus, spatio intorstitiali 
spiralitcr profunde fenestrate ; umbilico profuudo, perspective ; apertura 
rotunda, iutus albosoonte ; peristornato albo, multum incrassato, obscure 
quinquangulari, continue). 

Alt, 5, diam. 5 mm. 

Hah. Persian Gulf, Sheikh Shuuib Island, 10 fathoms ; Maskat, 10*15 fathoms; 
also Gulf of Oman, lat. 23° 90' N., long. 57° 10' E., at 10 fathoms. 

Several examples of a typical Liotia , coarser and smaller than L. whimeantha, 
but beautifully sculptured and with conspicuously thickened peristome, which 
is soen with the aid of a lens to be very obscurely five-angled. 

LIOTIA ECHTNACANTHA, sp. n. (PI. A. fig. 9.) 

L. testa globosa, angusto sed profinulo umbilicata, pallid© straminea, robusta 
anfractibus quatuor, quorum apicalis depressus, planatus, caiteris pul- 
chorrime ot arctissime sculpturatis, antepenultimo duobus, ponultimo tribus, 
ultimo sex squamarum ordinibus praxlito, squamis echinatis, spinarum instar, 
cavia, aufractu ultimo (ofc ponultimo) ordino superiore, squamis incurvis, 
raagis oonapiouis, arctissime accincfco, infra poriphoriam, circa uinbilicum, 
tribus ordinibus mult© minoribua ; apertura rotunda, inlus margaritacea ; 
peristornato oraasiusculo, umbilico corneo, multispirali. 

Alt. 6, diam. 7*50. 

Hab, Persian Gulf, Gulf of Oman, Maskat, 10-15 fathoms. 

A vory beautiful little shell, not very near any of fcho genus with which wo 
are acquainted. Tho scaly spines are characteristic, being fluted, hollow, and 


• robust. 
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profusely covering the surface, thrioe-ranked on the penultimate, six-ranked 
on the last whorl ; but throe, however, of them are conspicuous, more parti- 
cularly the one in both whorls just below the sutures. Around the umbilicus 
the three rows are not so highly developed. The operculum is horny and 
multispiral, 

ENIDA PERSIC A, »p. n. (PI. A. fig. 10.) 

testa parva, deprosso-conica, solidula, profunde sed anguste umbilicata, 
albo-strarainea, hie illic, proacipuo apud peripheriam, spiral iter pallid© rubro 
vel brunneo maculata ; anfractibus 6, apud snturas gradatulis, quorum duo 
apioales vitrei, canaliculati, laeves, eastern, praocipue ultimo, spiraliter liratis, 
siuiul ac infra, juxta suturas, forti carina praklitiH (ultimo anfractu apud 
peripheriam bioarinato), longitudinalitor obliquissime sed obscure costulatis, 
ooitulis apud ultimum sajpius fere evanidis, ad juucturas lirarum prsecipue 
supra, gemmulatis, infra peripheriam usque ad urabilioum spiraliter 
puloherritno tenuiliratis ; lira majore interdum cum minore alternants, 
undique minute gemmulatis ; apertura subquadrata, labro paullum incrasea- 
to, region© umbilicari excavata. 

Alt. 3, diam. 5 mm. 

Flab. Gulf of Oman, lat. 24° 58' N., long. 53° 54' E,, 156 fathoms. 

Allied to tho typo of the genus E. japonic a t Ad., but differing in both size 
and form. It is not so largo or handsome as the recently described E . Toumr 
Hsndi, SJowb., from a neighbouring locality. The sculpture is elaborate for so 
small a shell ; the lire© and carinsB on the last whorl number together six above 
the periphery, while below it there are ten, all being more or less granulate ; 
the base is flattened, umbilical region somewhat excavate, mouth squarrose ; 
the painting is pale red blotching, of a trigonal shape round the last two whorls, 
and most conspicuous at the periphery. Many examples occurred at the very 
prolific dr edgin gestation mentioned above. 

EUCHELUS T0WN8ENDIANUS , «p. n. (PI. A. fig. 11.) 

E. testa oblongo-eonica, staminea, solidula; anfractibus 7, quorum tres pallide 
straminoi, apioales minute erenulati, subhyalini, cseteris spiraliter fortiter 
costa tis ; anfractu pcnultimo, simul ac antepenultimo, costis quatuor, 
ultimo novem (quorum quinque supra, usque ad peripheriam) undique 
gommulatis, interstitiis favulosis, quadratis ; apertura ovate-rotunda, labro 
rogulariter brunneo-sonulato, intus multiplicato, margin e colnmellari 
sin uo80-crenulato, 

Alt. 11, diam. 6*50 ram. 

Bab . Persian Gulf ; Gulf of Oman, Maskat, 15 fathoms ; also at lat. 24° 56' 
N., long. 66° 54' E., 156 fathoms. 

An Euchelm of somewhat familiar aspect, but not precisely comparable with 
any species either in our National Collection or mentioned in existing mono- 
graphs. 
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SOLARIELLA ZACALLES •, sp. n. (PI. A. fig. 12.) 

8 . testa depresso^oonica, prof unde ot late umbilicata, pemitida, lrovi, solida, 
l«to, rufo-brunnea, flammis fulgetrims maculisque spiralibus hie illic 
depiota ; anfractibus 6, quorum apicales 1$ orystallini, laeves, ceeteris ventri- 
ooaulia, supra, juxta suturas, regulariter spiraliter gommatia, dein oon- 
oentrioe teuuiliratia, interstitis perlfevibus, ultimo infra peripheriam nitido 
laavissimo, intus umbilicum pulcbre multilirato, liria arote gemmato-crenu- 
latia, circa umbilicum ipaum radiatim breviter multisuiculoso ; apertura 
obliqua, subrotunda, inius margaritacea, labro ienui, columella simplici, 
nequaquam reflexa. 

Alt. 4, diftm. 9 mm, 

Hab . Persian Gulf ; Gulf of Oman, Maakat, 10—45 fathoms ;also in lat. 24° 
55' N., long, 57 u 59' E„ 3 7 fathoms, sand and mud, and lat. 24° 58' N., long. 
58« 54' E„ 166 fathoms. 

Wo at first considered this species (and so inserted it in our Catalogue f) as 
identical with Minolta gilvoitplendena, Melv,, from the Philippines % ; but, 
though extremely similar, there exist some vory salient points of distinction. 
The latter is far more conical and the body-whorl obscurely bicarinato at the 
periphery, the umbilical sculpture in both being identical, this sculpture being, 
in fact, the chief point of difference between the species under discussion and 
Solariella r cult ala , Phil., from the Agulhas Bank, which is perfectly smooth and 
simple as regards its umbilical region. 

The species of Solariella and Minolta are in great confusion, and monographs 
of these two genera are much wanted. Tho Kev. Dr. Gwatkin is devoting 
much time to the anatomy of tho various forms, and finds many vital differen- 
ces in the radula of some whose shells are nearly allied. We trust he may bo 
induced some day to publish the results of his researches. 

CALLIOSTOMA THRINCOMA& «p. n. (PI. fig. A. 13.) 

C. testa oonioo-pyramidali, imperforata, solida, soulpturata, pallide strain i- 
nea, spiraliter fusco-raaculata, vel unicolore ; anfractibus octo, apicali 
vitreo, globulari, omteris straraineis, ad suturas impressis, tegulatis, spit a* 
liter undique pulcherrime granosodiratis, supra, juxta suturas, carina pro- 
minula decoratis, ultimo anfractu ad peripheriam bioarinato ; apertura 
quadrat*, margine columellari triangulatim iuorassato. 

Alt, 11, diam. 9 mm. 

Hab , Persian Gulf ; Gulf of Oman# near Masket, lat. 28° 30' N., long. 67° 
5<y E., 88 fathoms. 

Near C. rimilare, Ueeve. A highly chased and aculpturod species, though of 
small dimensions, and conspicuously keeled around every whorl just above the 
suture, the last whorl at the periphery being bicarinate. 

* extremely beautiful. 

t BtOc, Zool Svc. 1901i yol. iL, p. 849. 

X Jpnm. of Coach. vi„ p, 407, ph li., fig. 8 (1891). w», a battlement. 
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LEPTOTHYRA RUBENS , sp, n. (PI. A. fig. 14.) 

L. testa globosa, parva, imperforata, solida, nitidula, infra laavissimn, pallide, 
straminea, flammis castaneis deoorata ; anfractibus 4-5, quorum apicales 
apice ipso vitroo-albo, mamillato, onotoriK gradatulis (ultimo rotundiore), 
undique infra medium Iambus, nitidis, supra arete spiral iter sulculosis, 
ultimo ad peripboriam pallide spiraliter zonato, infra ad basirn pulchre 
rubente ; apertura rotunda, labro vix incrassato, nifti marginem apud colu- 
mellarem albo-callosum, nitidum. 

Alt. 4, diam. 4*50 mm. 

Hub. Gulf of Oman, lat. 24° 58' N., long 56° 54' E., 156 fathoms. 

A highly coloured little shell, which occurred somewhat plentifully at the 
above locality. The many specimens we have seen agree in sculpture and 
coloration almost uniformly. Near L . beta, Montr. 

TR1CHO TROP1S PULCHERRIMA , sp. n. (PI. A. fig. 15.) 

T. testa tenui, supra pergmcili, attenuato-fusiformi, alba vel straminea, och- 
racea epiderraido contecta ; anfraotibus octo, quorum duo apicales hyalini 
leaves, cteteris multum apud suturas irapressis, spiralitor acute bicarinatis, 
ultimo quadricarinato, epidermide quasi-costulas longitudinalcs setulosas 
arete prsebente ; apertura late ovata, in typico specimino aurantia, in 
rainore alba, labro etfuso, tenui, columella fero recta. 

Alt. 24, diam. 12 mm. (sp. raaj.). 

Hah. Gulf of Oman, on telegraph-cable, lat, 27° 12' N., long. 51°60'E., 
25 fathoms. 

We have already 0 described another species of this usually Arctic genus from 
the Gulf of Oman, viz. T , Toumwndi— a much smaller form. The present is 
far handsomer, being conspicuous for its graceful, rapidly attonuate whorls, 
much impressed suturally, the upper whorls twice, the lowest four times cari- 
nate. Two examples so far only obtained, the perfect larger example orange- 
mouthed, the smaller white. A third species, as yet undescribed, has lately 
been found to occur in small quantity in the dredging at 166 fathoms in the 
Gulf of Oman. 

SOLARIUM (TOUIN1A) CERDALEUMt sp. n. (PI. A. fig. 16.) 

S. testa auguste umbilicata, solida, pulchre sculpturata, deprosso-conica, fusco- 
straminea ; anfractibus 5, quorum 1£ apicales pallide rufi, nitidissimi, hyalini, 
ccateris quatuor ordinibus gommarum spiralium, intorstitiis minute unietriatifi, 
preeditis, quorum inferi regulariter hie illic brunneo-maculatiB, in penullimo et 
ultimo anfractu ordine summo, juxta suturas, magno, gemmulato, ultimo ad 
peripheriam tribus carinis conspicuis brunneo-maculatis, simul ac infra, apud 
basim, septora ordinibus spiralibus decorato, duo circa umbilicum gemraulas 

* Proo. Zool. 8oc, 1901, vol. ii.p. 360, 
f advantageous. 
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maximas crenolliferas prnobontes, intorstitiis spiraliter unistriatis ; apertura 
obscure quadrata, intus subochracea, nigro-brunneo zonata, labro angulato, 
tonui, marginera ad coluraellarern nitido, albo, incrassato, spiraliter tomato, 
Alt, 5, diam. 8*50 ram. 

Hab. Persian Gulf, Fao, on telegraph-cable, Novembor 1902. 

Of the same alliance as S. dormomm , Hinds, etfUudraceum , Mighels, &c., but 
differing in the several oharaotorB as above given. 

SOLARIUM ABYSSORUM, sp. n. (PL B. fig. 1.) 

S. testa parvft perdepressa, acutisaime carinata, profunde umbilicata, tonui, 
albeaoente ; anfractibus quatuor, quorum apicales 1 J tumidi, porlteves, hyalini 
ceteris apud suturas anguste canaliculate, supra, juxta suturas simul ac infra, 
spiraliter liratis, interstitiis utriuqu areto gemraulatis, dcinde snperficio media 
nitida, irregularitor longitudinaliter oblique striata, ultimo anfractu circa 
peripheriam acuticarinato, carina utrinque plano-marginata, infra, basim 
versus, spiraliter unilirato, dein superficie intermedia longitudinaliter rudi- 
orenata, circa umbilicura ipsura duobus geramularura ordinibus instructa, 
umbilico pulohre scalari ; aportura trigonali, labro tenui, umbilicura nequa- 
quam obtegento, 

Alt. 3, diam. 6 mm. (spec. maj.). 

Hab. Gulf of Oman, lat. 24° 58' N., long. 56° 54' E., 156 fathoms. 

A groat many examples, but no live specimens occurred, and but few in per- 
fect condition. Alliod to S. oxytropis , A. Ad., in form, but not in sculpturo, 

FLUXINA D ALLI AN A , sp. n. (PI. B. fig. 2.) 

F, testa perminuta, albo-hyalina, immacnlata, dep rosso-discoid ali, umbilicata; 
anfractibus 4, quorum apioalis globosua, mamillatus, submimerBUs, cietoris ad 
suturas oanaliculatis, ventrioosuiis, lrevissimis, ultimo ad peripheriam acuticari- 
nato, carina marginata, sab lento elegantissime et minutissimc orenellifera, basi 
convexiusouia, circa regionem umbilicarem paullum exoavata, umbilico angUHto, 
set prof undo, scalari, margine acuto, simplici ; apertura subquadrata, columella 
recta, Bupra umbilioum triangulatim reflexa. 

Alt. 75, diam, 1*50 mm, (sp. min.). 

I, „ 2 „ (Hp. maj.). 

Bah. Gulf of Oman, lat. 24° 68' N., long. 66° 64' E., at. 166 fathoms. 

One of the most minute of recent shells ; it agrees, however, in many parti- 
culars with Fluxina discula, Dali 0 , dredged in the ‘Blake’ Expedition off 
Dominica, W. I., at 982 fathoms. This, however, is nearly five times as 
large as our species, which was very rare in the above station. 

We venture to dedicate this very interesting addition to the Oriental fauna 
to Dr. W. EL Dali, of Washington, who has done perhaps more than any other 
author to elucidate the benthal Mollusoan fauna, and is the founder of the 
genus Fkmna. 


* Bull. Has. Comp, Zooh Harvard College; vol. xtiil. p. 278 (1889). 
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HOMALAXIS CORNU-A MMONIl S, sp. n. (PI. B. fig. 4.) 

H. testa minuta, alba, omnino ovoluta, delicata, dcpressulo-discoidali ; anfrac- 
tibus quatuor, quorum duo apicalcs connexi, vitrei, globosi, duobus ultimis 
hexagonis, utrinque tri-carinatis, Rquamosis, carinis sex minute ot formosissime 
eohinulatis, undique longitudinalitcr tonuiliratiH, liris arctis, ineonspicuis ; 
aperture sox-angulata, intus alba, labro tenui, 

Alt. 2, diam. 5 mm. 

Hub. Gulf of Oman, lat. 24° 58' N., long. 50° 54' E. # 150 fathoms. 

A very extraordinary, though minute, species, the chief peculiarities con- 
sisting in the completely evolule hexagonal whorls, the keels being most 
beautifully echinulato, the spaces also between the carinto are longitudinally 
Urate. In form it is discoidallv depressed, with two glassy globular apical 
whorls. Wo cannot exactly follow the reasons which prompt Dr. Fischer 
(Man. do Conch, p. 71 4) to propose a subgenus PMutbrttalaxiH for //. zanclea , 
Phil., and consider all the true HomalaH 8, DeHh., tertiary fossils. In our 
opinion both the species now described belong to the typical genus, and it 
would be impossible to disassociate II. pernamhucemi* (Wats.), described as a 
Bifrontia, from them. In the latter the last whorl is partly evoluto, 

The Bov. II. Boog Watson (Report ‘Challenger* Exped. xv. p. 187) would 
allow the barbarous term Omalaxh, Dosh., 1832° (afterwards altered to IJo- 
malaxix), to lapse, it being derived from two languages, and institute Bifrontia , 
also of Deshayes, 1833. But we fear that very many terms used in Zoology, 
and accepted, are likewise of hybrid origin, and Ilomalaxis must therefore 
stand, in spite of its disadvantageous origin. 

HOMALAXIS ROTUIA-CA TIIARINEA sp. n. (PI. B. fig. 3.) 

H. testa minuta, dopresso-discoidali, alba, delicata, semievoluta ; anfractibus 
quatuor, rectis, utrinque bicarinatis, apicali immerso, simplici, antopcnultimo 
huvi, parum nitente, penultimo, simul ao ultimo, pulcherrimo sculpturatis, 
evolutis, utrinque bicarinatis, carinis— pneoipuo extends— apud margines mi- 
nute echinato-crcmulatis ; aportura quadrata, labro tenui, margine cohmiellari 
paullulum reflexo. 

Alt. 1, diam. 3 mm. 

If ah. Gulf of Oman, lat. 24° 58' N., long 56° 54' E., 15G fathoms. 

A most exquisite shell, in many points resembling If. zanclea, Phil., but 
more delicate in every detail. II. dixjuncta, Lam., a tertiary fossil from Grignon, 
is very much larger indeed, but comes in the same category as our species, 
which occurred frequently at the above locality. It bears, in miniaturo, an 
almost exact resemblance to a catherino-wheel, hence the specific name. 

CFAUTIHUM VERECUNDUM^ sp. n. (Pi, B. fig. 5.) 

(7. testa parva, solidiuaoula, ologanter fusiformi, attenuata, pallide straminea ; 
anfrac tibus decom, quor um apicales duo fusci, non hyalini, emteris apud 

* Doahaye#, Encyclop. Method, vol. iii. p. 060. ~~ 

f Verecmdun, modest, 
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Buturas multum impressiw, tumidulis, tribus liris spiralibus, ultimo quatuor 
oirmiuo aoeinotis, longitudinalitor oostulis obliquis dccoratis. ad juncturas 
codularura lirarurnque gcmmuliferis, gemmuliHlievibus, nitidis, anfraetibus hie 
illio variciferis ; apertura oblonga, labro paullum incrassato, apud basim 
prolongaio, columella fere recta. 

Long. 4*20, lat. 1 mm. (sp. rnaj.) 

Hah. Gulf of Oman, lat. 24° f>8 / N., long. 5(> c 54' E., 150 fathoms 
A fairly abundant little species, which may be distinguished by its pale 
straw-colour, irregular varices, channelled sutures, and gominuled lira). The 
most frequent form, however, is smaller than that selected for the typo, the 
apex and general shape being the same, while the whorls are less ventricose, 
and there is rarely to bo soon any trace of varices. This small form may 
possibly be a separate, vory nearly allied specieH ; if so, tho line of demarcation 
is almost too slight to permit of verbal differentiation. 

SC1SSURELLA (ETI1ERIA, sp. n. (PI. B. fig. G.) 

8. testa parva. helieiforrai, angulatim ovata, obtecto umbilicata, supra 
dep rosso* conica, undique alba, delieatwaima, ologanter sculpturata ; anfraeti- 
bus 4, quorum apicalis parvus, mamillatus, cjoteris infra, juxta si i turns, bica- 
rinalis, undique longitudinater oblique tonuiliraiis, et spiraliter obscure 
striatis, sub lonte ad juncturas pulchre et minutissime gemmulatis, ultimo ad 
peripheriam bicarinato, inter oarinas ad labrum sinu pcrlongo, angusto ; 
apertura subrotunda, infcus alba, labro ad sinum puullum effuso, margine 
oolumellari supra urabilicum angustum oxfconso. 

Alt. 1*28, diam. 2 mm. 

Hah, Gulf of Oman, lat. 24" 1 58' N., long , 50° 54' E., 1 50 fathoms. 

One of two species of Smmrdla extracted sparingly from shell-sand gathered 
at the abovo rich locality, in company with what we are inclined to consider 
S. acdonia, Watson (c/. ' Challenger ’ Roport, xv, p. 1.14, pi. viii fig. 3, a, 6). 

The species before us is exceedingly boautiful and delicate, the surface finely 
sculptured, with the anal slit narrow and a millimetre in length. There is some 
affinity to S . acdonia, Watson, from Pernambuco, but our species is far more 
deprossedly conical and the outor lip more prolonged at the base, 

FOSSARUS (COUTIIOUYIA ) UNICA RINA LIS, sp. n. (PI. B. fig. 7.) 

F t testa minuta, angusto umbilicata, oblonga, nivoa, puloherrimo sculpturata, 
anfraefcibus quinquo, quorum duo Ioqvos, vitroi, globoid, apicales, cietoris 
turritis, undique loogitudinaliter tenuiliratis, simul ac spiraliter delicatissime 
striatis, anfractu penultimo cum ultimo infra, juxta suturas, oonspioue unicari- 
nato ; carina otiam oonspicua circa umbilioum, usque ad basim peristomatis 
in quo inaraorgitur, suecingenda ; apertura ovata, peristomate nitido, oandido 
incrassato, planato, margine oolumellari quoque incrassato. 

Long. 3, lat. 2mtn. 

Hah, Arabian 8ea, off Bombay, lat. 18° 48' long, 71* 45' E., 40 fathoms. 
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An excessively small pure white Couthmyia , but of most distinctive character, 
the sculpture being remarkably ornate and fine. The last two whorls are 
sharply keeled, and on the body-whorl another keeled projection surrounding 
the narrow umbilicus merges at the base with the white, thickened, and 
flattened peristome. Aperture ovate, oolumellar margin thickened. 

ADEOIiBIS AXlQTIMim* sp. n. (PI. B. fig. 8.) 

A. testa paullum depressa, prof unde umbilicata, alba, delicate, subpollucida 
anfractibus 4, quorum apicalis fore imraersuw, minutus, huic proximus anfrac- 
tm magnopore inflatus, nitidulus, ultimo emtoros multura oxsuperanto,undique 
cum penultimo. tenuissime longitudinaliter striate ; apertura magna, ovato* 
rotunda, labro tenui, simplici, continuo, 

Alt. 75 diam, 2 mm. 

Hah. Gulf of Oman, lat. 24° 58' N., long. 50° f>4 / E., 156 fathoms. 

Very delicate and subtransparent ; the apical whorl is almost immersed and 
depressed owing to the tumidity of the next, which is shining and almost 
smooth, the last whorls being beautifully and finely striate. 

ERA10 RECON D IT A ,f n. (PI. B. fig. 9.) 

E. testa parva, nitida, alba, laDvissima, tenui ; anfractibus 5f, apicali obtuso* 
mamillato, cteloris Irovibus, immaeulatis, ultimo magnopere exsuperanto ; 
apertura angusta, labro supra paullum oifuso, nitido, albo, incrassato, intus 
minute denticulato. 

Long. 5, lat. 3mm. (sp. maj.). 

Hah. Gulf of Oman, lat. 24' 58' N., long. 56 9 54' E., 156 fathoms. 

Var. (vcl sp.?) HAPLOCHILA , nov. (PI. B. fig. 10.) 

E. testa ut supra, sed labro intus simplici, piano, nequaquam denticulato. 

Hab. Gulf of Oman, cum pruccedente. 

Although this var. is not denticulate in the inner aide of the lip, we cannot 
disassociate the two forms of this interesting Erato . It is evidently benthal in 
its habit, and the discovery of more specimens may furnish links to bind these 
two forms yet closer together. 

EUL1MA DECAGYRA , sp. n. (PI. B. fig. 11.) 

E. testa minutissima, Candida, polita, fuBiformi, superne multura attenuata ; 
anfractibus 10, apicali obtuso, diaphano, pornitido, casteris applanatis, politis, 
ultimo basim versus ovato, solidiusculo ; apertura parva, ovata, labro paullum 
incrassato ; columella declivi, apud basim angulatim incrassata, nitida. 

Long. 2*75, lat. lmtn. 

Hab. Gulf of Oman, lat. 24° 58' N., long. 56° 54' E., 156 fathoms. 

A shining, white, polished species, noteworthy for its gradually attenuate 
spire, ovato thickened base, and aperture proportionately small. We do not 

• atfroTs/u,of f worthy of honour, 
t liceonditui , hidden 
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know any Eulima exactly comparable nor, we may add, so minute. Wo are 
indebted to Mr. Sykes for having extricated two example*) from a mass of 
aheU-sand. 


R2SSOINA ISOSCELES °, sp. n. (PI, B. fig. 12.) 

It. testa oleganter attenuato-fusiformi, cinereo-alba, solidula ; anfractibns 9, 
quorum ftapioales hyalini, bulboso-globulares, cfeteris longitudinaliter arcto cos- 
tulatis, apud supernos magis fortibus, paucioribus, undiquo sub lente spiralitor 
tenuisnime striatis, infra periphoriam ultimi anfractus angulatam evanidia ; 
aperture ovaia, labro eifuso, basira versus paullum producto, incrassato 
columella obliqua. 

Long. 5*25, lat. 2 mm. 

Hob. Gulf of Oman, lat. 24° 58' N., long. 56° 54' E., 156 fathoms. 

An attenuate graceful species of the typical section of the genus, angled 
below the periphery, nine-whorled, the three globularly bulbous apical whorls 
beiug distinctive, the longitudinal ribs on the fourth and fifth whorls being 
fewer and more pronounced than on the lower — indeed they become obsolete 
below the periphery of the body-whorl. With a lens the delicate spiral stria- 
tion is disoornible. Mouth triangularly ovate, outer lip produced at the base. 

RIS80INA ( ZEBINA ) REGISTOMOIDES, sp. n. (PI. B. fig. 13) 

/?. testa perminima, globulari, solidula, lrovissima, nitida ; anfractibus 5 
quorum apioalis obtusus, vitreus, oflftteria apud auturaa subimpressiH, ventri- 
oosulis, ultimo paullum effuso, obliquato ; apertura ovato rotunda, labro 
incrassato, albo, nitente. 

Long. 2*25, lat. 1*50, mm. 

Hah, Gulf of Oman, lat. 24° 58' N., long. 66° 54' E., 156 fathoms. 

Very minute, but extremely interesting. We are indebted to Mr. E. R. 
Sykes for its discovery, while sorting shell-sand received from the above most 
rich dredging. It is much smaller and more globose than any Zebina yet 
described ; the peristome is wonderfully incrassate for so small a shell and 
quite simple, never dentate, thus being unlike any of the numerous varieties 
of R . tridentata, Mich., «■» Eulima curta , Sowb. The facies is oulimoid, but it 
possesses the apex of Ritmna, and we are satisfied as to its location here. The 
trivial name is suggested by its form, when magnified, though more globular, 
somewhat resembling terrestrial Regittoma fmeum , Gray* 

EUL1MELLA CARMAN1CA , sp. n. (PI. B. fig. 14.) 

E. testa minuta, fusiformi, albodaotea, laavissima, polita, tenui ; anfractibus 
8-10, quorum apicales heterostrophi, hyalini, laotei, oeateris fere rcotis, apud 
gutum ieniter canaliculatis, supernis paullum gradatis, ultimo recto, pro- 
longate ; apertura quadratorotunda, labro recto ; oollumella obliqua, simplioi. 
Long. 4) lat. 1*20 mm. 

# 5r*r*iXn» # from the basal shouldered angles. 

IS 
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Hah . Gulf of Oman, lat. 24° 58° N., long. 5G° 54' E., 156 fathoms. 

A pure white, polished, fusiform species, very slightly attenuate ; upper 
whorls gradate, all slightly channelled suturally, more or less straight. Mouth 
somewhat square, outer lip porrect, squarely produced at the baso. Columella 
oblique, simple. Several specimens occurred. Not so elegant as E> lainmm, 
Melv., the only other of the genua yet recorded fvora this region. ** Carmania,” 
from whence the specihc name is taken, is the ancient name of that portion of 
Persia impinging on the northern shores of the Gulf of Oman. 

(To be continued .) 
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LIST OF INDIAN BIRDS’ EGGS 
in the Bombay Natural History Society's Collection 
on 1st September 1904. 


gl 

A aj 


No. in 
F., Brit 
India. 


16 

1C 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 
29 
80 
81 
32 
Oft 


5 i 

10 

0 

12 

7 

14 

ft 

16 

9 

18 

10 

19 

11 

81 

12 

84 

18 

85 

14 

61 


C2 

69 

72 

78 

74 

80 

84 

87 

91 

98 

98 

108 

105 

106 
1 07 
110 
lie 
121 
122 


Scientific Name. 


Order I — Parskubs. 

Family— C orvids, 

Sub-family-- C orvjn*:. 

Cornu* corax M . 

„ macrorhyuc.hu * ... 

aplcm/ens 
insolent 
Pica rustics 
Urncitsa occipital in 
Cissa chin en sis ... ... 

D&uirocitta ru/a ... ... 

„ himnlayensis 
jt frontalis 

Sub-family PABiNJK. 

Parns atriceps 

,, monticola ... ... ». 

AEgithaliscus erythroctphalwi .. 
Scasorkynchus gnlaris ... 

Family— Ciiatbropodidjb. 

Sub-family CRATEnoeoniN^ 

Dryonastvs ruficoUi* 

Gar nilay h’UC"l<>))hu* ... 

w p&oralis 

» moniligcr 
„ fful/iris •H • < 

la n t h oci nda rufujula ris 4 — 

Trochalopterum chrysnpterum 

„ phaeniceum 

if simile ... 

,, cackinnans 

i) virgatum 

Stactoeiehla merullna 

Argya cantata H * 

„ gala r is 

I, malcolmi 

Cmtsropu* canorus ... 

Pomatorh inns schist icej.tr: 

„ obatiurm 

„ ferruginosm 


English Name. 


- b0 
!* w 


Tho Raven 

Tho .lunglo-Crow 

The Indian House-Crow 
The Burmese House-Crow .. 

1 he Magpie .. 

The Rod-billed Blue Magpie 

Tho Green Magpie 

The Indian Troo-pie 

Tho. Himalayan Tree-pie .. 

The Black-browed Tree-pie 


Tho Indian Groy Tit — 

Tho Green-backed Tit 
The Red-headed Tit 
The Hoary-headed Crow-Tit... 


Tho Rufous-necked Laughing-1 

Thrush 

The Himalavan White-crested Laugh 
in g- Thru ah ... .M •• 

Tho Black -gorgetod Laughing- 

Thrush. ... ... ... 

The Necklacod Laughing-Thrush 
McClelland’s Laughing-Thrush 
The Tinfotw-chinned Laughing-] 

Thrush ... ... ... •• 

The Eastern Yellow'-winged Laugh- 
ing-Thrush ... 

The Crimson* winged Laughing-] 
Thrush ... ... ... ..< 

The Western Variegated Laughing- 

Thrush ... 

Tho Nilgiri Laughing^Thrush ...| 
The Manipur Streaked Laughing-] 
1 hrash ... ... ... ... 

'The Spotted-breasted Laughing- 

Thrush ... .. ... • 

The Common Babbler ... • 

The White-throated Babbler 
The Ijirgo Hrov Babbler 
Tlie Jungle Babbler 
The Slaty-headed Scimitar Babbler 
B Time’s Scimitar Babbler 
Tho Coral-billed ScimiU r Babbler. 


4 

4 

6 

2 

a 

4 

6 

2 
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.8 No. in 
o| F-Brit. 
5 *5<» India. 


Scientific Name. 


English Name. 


Stilrfamiiy— T imkliin^. 


Timelia prUatu ... 
Dumetiu hypeiythra 
Pyctorhis sinensis 
Pellorneum inavdcllii 
„ ruficeps 

„ ignotutn 

Drymo&ttaph m ticielli 
Alcippc ntyalevsis 
w phatocep ha la 

i. vtoyrit ... 
iS/tf c/i yrhix n igrtceps 
„ v brynza 

Btachyrhidopni* rvfictps 


Sub-family BnACHYPTJsnYGtN.12. 

MjfiophoueuM femmincki ... 

horsjidili ... 
Larvioora brtninm ... 

Brachypteryx rujlvcntri k 
Vrymocharai nepahmi * ... 
Hodgson i vs p h am icu rot des 
Testa cyaniventrii 

6ub-f amily — 3l B IINj® . 

Act'cnodura egertoni ... ... 

Yuhinn nigrimevtvm ... ... 

Zoste rops pnfpeb rom m. 

„ simplex ... ... 

Ixulus fiavieollis 

Sub-family — L I otuich I N At . 

A'githinn tiphia ... ... 

i, vigrilufca 

(Jhlorvpxi* jerdoni . 

JUfesia argmtaurix ... ... 

Psaroglona spiloptera ... •« 

Hypocolim nmpelinui r ... 

Bub-family— BRAOHYrODiNw® . 

Criniger jlavrolw ... .. 

Hypeipdes psaroide* 
ifemixus jlavala ... ... ., 

Molpa ties hcemorrhous ... „ 

„ burmaniem ... ., 

M bengaleiuii ... „ 

M leucogenys 

Otocompta cmeria ... „ 

„ fusciraudaia ... „ 

„ favwt’iitrit ... f 

PycnowottM hteolus ... . 

j, blan f or di 

Family— D icruridjE 

jDicruru* flier 

,, longicaudatu* ... 
i, cineraccuit ... . 

Vhuptin wnert ... ... • 


... The Red-capped Babbler .« 
... The Rtifonnubellied Babbler ... 
... The Yellow-eyed BsbVer 
. Mandelli’s Spotted Babbler ... 
... The Spotted Babbler ... 

... The Assam Babbler ... •* 

... Tickell’a Babbler 

... The Nepal Babbler 

... The Nilgiri Babbler ... 

... The Burmese Babbler,- 
... Tho Black -throated Babbler 
... The Golden-headed Babbler.. 
.. The Red-headed Babbler .. 


The Himalayan Whistling-Thrush 
Tho Malabar Whist Ting-Thrush 
The Indian Blue Chat 
Tho Rufcuv -bellied Short-wing 
The Nopal Short-wing 

Hod grton's Short- wing 4 ••• 

'The Slaty-bellied Short-wing 


. The Rufous Barwiug 
, The Black-shinned Yubina .. 

The ludian White-eye .. 
, Swinhoo’s White -eye 

, The Yellow-napsd Ixulus .. 


The Common lora 
Marshall's lora 
Jordon’s Chi oropais 
The SiWer-^red Me ala 
, The Spotted -wing •• 
The Grey Ilypocolius... 


, The WhitcHhroated Bulbul ... 

, The Himalayan Black Bulbul 

. The Brown-eared Bulbul 

, The Madras Red-vented Bulbul •« 

. The Burmese Redeemed Bulbul ••• 

. The Bengal Red-vented Bulbul 
. The Wbite-cheeked Bulbul ••• 

. The Bengal Red-whiskered Bulbul... 

. The Southern Red-whiskered Bulbul 
The Black-crested Yellow Bulbul ... 

» The White* browed Bulbul ... ••• 

. Blanford’s Bulbul «H MM 


The Black Drongo ... 
The Indian Ashy Diongo 
The Grey Drongo ... 
The Browsed Drougo ... 
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*S 8 No. in 
.| F. ( Brit. 

| In<iia - 

Scientific Name. 

*1 

English Name. 

5 

& 

fS 

81 


Ckibia hottentotta 

The Hair-created Drongo 

2 

82 


ffli rivga remifir •*. 

The Lender Racket- tailed Drongo ... 

6 

88 


Diiscmuruaparaditrua ... 

Family— C bhthud.i?. 

The Larger Racket-taile-d Drongo ... 

2 

84 

847 

Salpomi * spilonota, 

The 8pottod-Grey Groepor ... 

1 

86 

867 

Pnoepyga pusttla ... ... 

Family — SrLvnD^c. 

The Brown Wren 

3 

88 

m 

Acrorcphaln. s rt entoveu* ... 

The Indian Great Reed-Warbler ... 

C 

87 

871 

Ov/.hotomui sntorin* ... 

Tho Indian Tailor-Bird 

8 

8K 

881 

Oisticola cuntitans ... 

The Rufous Fantall- Warbler 

6 

80 

882 

Franldinia graciU* ... ... 

Franklins Wren- Warbler ... ... 

8 

00 

888 

„ rnf'eteem ... ... 

Beavan’a Wren-Warbler 

6 

91 

884 

„ htwhanuni 

The Wufoua-fronted Wrcn-Warblev. 

8 

92 

394 

Hyuolai* ramn 

Sylvia jerdnni ... ... ... 

Sykes’ Tree -Warbler ... ... 

8 

98 

899 

The Eastern Orphean Warbler 

2 

94 

402 

„ uffini* ... 

The Indian Lower White-throated 
Warbler .. 

1 

95 

424 

Acanlhopncuste magniroxtrU ... 

Th. Large-billed Willow-Warbler ... 

i 

96 

484 

Crypt olopha mnthon'huta ... 

Hodgson's Grey-bended Flycatcher- 
Warbler 

8 

97 

448 

Hororni * fovtipes 

The Strong-footed Bneh-Warbler ... 

3 

98 

468 

Suya crinigera 

Th* Bro* ii Hill- Warbler ... 

1 

99 

403 

Prtnia flnvivrntri* 

The Yellow-bellied Wren-Warbler. 

4 

100 

464 

it lOCtfllt* ... ... •*. 

The Ashy Wren- Warbler ... 

4 

101 

466 

,, Ai/fantica ... 

Th*' .Tunglo Wren -Warbler ... 

6 

102 

466 

ff i nomata ... ». 

Family— Laktid m. 

Sub -family— Lawin At . 

The Indian Wren -Warbler 

6 

108 

469 

Lanin* lahlora ... 

The Indian Grey Shrike 

8 

104 

473 

„ piltutw ... 

Tho Bay -backed Shrike 

7 

106 

474 

„ rolluriouit* 

The Bnrmeao Shrike ... . M 

4 

100 

476 

„ nigricrpB 

Tho Black-hcadcd Shrike 

8 

107 

476 

„ crythrcnotvi a ... ... 

The Rufons- backed Shrike ... ... 

. 12 

108 

479 

u uabellinun » M .« 

Ttphrodorvi* pondicerianit* 

The Pale-brown Shrike 

. 4 

109 

488 

The Common Wood-Shrike 

, 3 

110 


Periorocotw pereprinw 

The SdiaII Minivet 

3 

111 

601 

„ rrythropyjinx 

Tho White-bellied Mini vet ... 

2 

112 

610 

Graucalut macti 

Sab-family— Akt amin js. 

The Large Cuckoo-Shrike 

■ 1 

118 

612 

Artomm fuscut 

Family— ORiOLiDm 

The Ashy Swallow Shrike ... «« 

• 8 

m 

618 

Oriohw leundoo ... ... ,. 

Family— STtjRinDJB, 

. The Indian Oriole •» ... .. 

8 

116 

629 

Stumu* Ktmii ... 

. The Himalayan Starling 

. 4 

116 

688 

Stumia nialabarica ... 

. The Grey-headed Myna ... 

. The White-winged Myna ... 

„ 6 

117 

689 

» nemoricola 

. 4 

118 

644 

Tenuwuchv* pagoda rum 

. The Black-headed Myna 

. 6 

119 

MO 

Avridothet'n# tristi* ... 

. The Common Myna ... ... 

. 3 

120 

■a 

to gingintam*„ m 

The Bank M vna 

. 8 

121 

\wM 

jfU)no%mrf\i*Ou* 

. The Jungle Myna 
. The Siamese Myna ... 

1 

122 

668 

n grand** 

. 2 
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6 

NTo. in 
F., Brit 
India, 

Scientific Name. 

English Name, 

" a 

OfJ? 

12 a 

656 

Sturnopuslor contra 

The Pied Myna 

"o 

124 

560 

„ sup err. Maris 

Family— M uboicaPi i>aj. 

The Burmese IHod Myna 

7 

125 

608 

Cj or nit supnrctluiru ... ... 

The White-browed Blue Flycatcher. 

J> 

1*26 

576 

tt rubectdoidcs 

The Blue-throated Flycatcher 

6 

127 

670 

yy Uiikclli »|f 

Ticket! s Blue Flyoatohor ... 

3 

128 

579 

Stoparolu mcUmops ... 

The Verditer Flycatcher 

3 

129 

681 

t> nlbicaudota ^ 

Tlie Nilgiri .Blue Klycatoher... ... 

4 

ir»o 

588 

Alficonax hit ii'ostrin ... ... 

The Brown Flycatcher 

4 

lai 

690 

tt mu* tut 

Layard’s Flycatcher 

1 

182 

591 

Ochromela n'tqrirufn ... 

The Black and Orange Flycatcher... 

2 

183 

692 

Culicicapa ceglouensh 

The Grey-headed Flycatcher 

2 

134 

695 

Niltarn macqr’ujorirr 

The Small Niltava 

a 

185 

698 

Turps ip hone pa rmlisi ... ... 

The Indian Paradise Flycatcher 

7 

186 

699 

tt n (flats ... .. 

The Burmese Paradise Flycatcher ... 

5 

137 

001 

Hypothymis azurea ... ... 

The Indian Black-uaped Fly- 
catcher ... ... ... ... 

(i 

188 

004 

llhtpblura alhij'rontata ... ... 

The White-browed Fantail Fly- 
catcher 

3 

139 

006 

„ filbicolli* ... 

The White-throated Fantail Fly- 
catcher ... ... 

2 

110 

007 

it pect.oralis 

Fam ily — T U KDI DiE. 

Sub-family— Saxicolin/k. 

The White-spotted Fantail Fly- 
catcher ... ... ... ... 

3 

141 

008 

Prnlincola c<t prat a ... ... 

The Common Pied Buali-Chat ... 

3 

142 

009 

p at rata 

The Southern Pied Bush-Chat . M 

4 

143 

016 

Ore train ferrea ... ••• 

The Dark-grey Bash-Chat 

The Pied Chat 

8 

144 

018 

Snjicohi pi cat a 

0 

145 

1 028 

ft t'h rgsapygia 

The Rod -tailed Chat ... » M 

2 

146 

629 

Cercotnda J'usrn M * ... 

Sub-family— Ruticxlt.IN^. 

The Brown Rock-Chat 

7 

147 

631 

Hvnicurus guttata* ... ... 

The Eastern Spotted Forktail 

3 

148 

032 

tt tcftisiacens ... ... 

The Slaty-backed Fork tail ... 

2 

149 

033 

* immaeulutus ... 

The Bhiok-backed Forktail 

H 

150 

044 

RutirAlla rufiventris ... ... 

The Indian Redstart ... ... 

2 

151 

059 

Notodela leucura ... ... 

The Whi to-tailed Blue Robin ... 

a 

152 

001 

; T/mmnobiti cambaicnsix ... ... 

The Brown-backed Indian Robin ... 

2 

168 

062 

tt fxdicata 

The Black-backed Indian Robin ... 

8 

154 

008 

Copxychu* m ularu ... ... 

Sub-family— Turdin ac. 

The Magpie-Robin 

8 

165 

007 

Merida similUma . M ... 

The Nilgiri Black-Bird ... ... 

’ 3 

150 

071 

^ nigripilens 

The Black-capped Black-Bird ... 

5 

167 

073 

u castanm ... ... 

The Grey-headed Ouzel 

3 

158 

070 

tf boulboul ... ... ... 

The Grey-wJnged Onsel 

1 

159 

678 

,, unir.olor 

Ticket Ta Ouzel 

4 

160 

083 

Qeocinhla wardi ... , M 

The Pied Ground-Thrush ... ... 

3 

101 

685 

,, cyavoriotux . M 

The White-throated Ground-Thrush, 

o 

102 

080 

tt citrina ... 

The Orange-headed Ground- Thrush, 
The Blue-headed Rock- Thrush ... 

4 

163 

091 

Petrophila cinclorht/ncha 

3 

104 

043 

ff rpanun 

The Western Blue Rock-Thrush ... 

2 

105 

095 

T Urdus visetvorus 

The Missel-Thrush 

1 

m o 

099 

Qreocirtcla vdgiriettsis 

The Nilgiri Thrush 

1 

107 

705 

Zoo them marginata ... ... 

The Lesser Brown Thrush „♦ 

3 


Egg*. 



No. of 
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No. in 

F., Brit, 
i India. 


177 


178 

m 

180 

181 

182 


183 


184 

185 

186 

187 

188 

189 

190 


191 

192 

193 

194 

195 


196 

397 

198 

199 

200 
201 


168 

720 

Ploceus baya 

169 

721 

, f mega rhynr has ... 

176 

722 

» benyalensH it 

171 

723 

tf manyar ... 



Sub-family — Viduina?. 

172 

726 

Munia alricaj/illa 

173 

727 

Urolvncha acuticiuda ... 

174 

784 

„ mala ba r iva ... ... 

176 

735 

„ punctulata ... 

176 

738 

Sporuginthtu nmandam 


740 


775 

776 

779 

780 

781 


Scientific Name. 


Family— Plocjbidaj. 
8ub- f ami 1 y — Pi«oc jci n* m. 


English Name. 


Family— FKlNUlLLID.ttt. 

Sub -f ami l s — CoccoT u u a u h - 

TIN AC. 

Coccothraustes hum it 

Sab^amily—FuiNGILUNjE. 

Gym nor him fla virollis ... 

Pfumcr domcxtieus*,, ... 

rntMUrnus ... 
cinnamomcwt ... 

f) tldVi'olug ... w 




Sab-fam ily — E m b krizi nas. 
803 | Mtiophw mtlau icterus ... 

Family -Hi uuwuinid/E. 


( lotUc simnnis 
Ptyonaprofftie concolnr ... 

/lirundo nut tea 

„ guttu rails 

H smith i i 

Hirundv jiuvicola 

„ aythropygia ... 

Family— M otaoillidas, 

MotaCilla hodgftoni , H 

>» maUvranpatcnsis 
» fiDeggi 
Antkus n^fidut ... 
Onweorys sylvamts ... 

Fam ily— A la nihilw. 

Mir afro crythroptcm . M 
,, m* erupt era , n 
Galcrita cristata ... ... 

m ikva ... 
Ammowunes pharnicura ... 
Pyrrkulauda grisca 


809 

811 

813 

814 
818 
819 
823 


880 

831 

836 

847 

858 


871 

873 

874 

875 
877 
879 


7' ho Raya 

The Eastern Batya 

Th-* Black-throated Weaver-Bird 

The Striatd Weaver-Bird ... 


The Chestnut-bellied Munia, 
HodgHonV Munia ... 

The vVhite-throato 1 Munia . 
The Spotted Munia ... 

The Indian Red Muuiu „ 


Hiioio’h Hawfiuch 


Tho Yollow- throated Sparrow 

Tho House- Sparrow 

Thft Tree -Sparrow ... ... 

The Cinnamon Tree-Sparrow 
Tho Pegu Houae-Sparrow ... 


The Created Bautin * 


The Indian Sand-Martin 
Tho DuHky Crag -Martin 
The Swallow ... 

The Ka&tern Swallow 
Tho Wire-tailed Swallow 
The Indian Cliff-Swallow 
SykoP Striated Swallow 


Hodgson’s Pied Wagtail 
Th* Large Piod Wagtail 
The Black-headed Wagtail 
Tho Indian Pipit 
The Upland Pipit ... 


Tho Red- winged Bush -Lark 
Tho Burmese Bush -Lark ... 
The Created Lark ... 

Svkort’ Created Lark ... 

'The Rufous-tailed Finch -Lark 
The Aahy-crowned Finch -Lark 
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202 896 

208 900 

204 901 


206 90C j \ 


200 


207 027 

20H 083 



Scientific Name. 


Family —Neota m niidjic. 
flub-famiiy—NECTAniNii n m, 

Arachnechthra asiafica * 

„ mmma ... ... 

„ tsvylonica 

Subfamily— A iiaohnothbkin^. 

Arachvothera magna 

Family— DiCAflimE. 

Pipr 'mma squalldum IN ... 

Family— Prrni) as. 

Pitta ntpalevxis ... ... ... 

„ brachyura 

Order IX— EvrRYLAiMX. 

Famil y— ECRYLiKMiu j? . 

Serilaphu* hmatus 

„ rubupygcus 

PsarUomu* dalhousue ... 

Order III— Proi. 

Family- PiOiDAfi. 

Sub-family— P ioinas. 


FmglUh Name. 


The Pnrple Snn-Bird ... . M ... 8 

Th<* Small Sun-Bird 4 

The Purple-rumped Suu-Bird ... 2 


The Larger-Streaked Spider-hunter... 2 


The Thick-billed Flower-pecker ... o 


The Blue-naped Pitta ... 8 

The Indian Pitta ... ... ... 2 


Gould’* Broadbill ... ... 4 

Hodgson’* Broadbill ... 4 

The Long-tailed Broadbill 4 



Gecinw occipitalis •«« « 

„ chlorolophus 

Ltopicu# mahrat tennis ... 

Brnehyp nnun aurantius 
Crysocofopte* rjuttiert status 

Sub-family— Pi oumnin as. 

Picumnus innominatus ... < 

Order TV— Zygodactyli. 

Family- C apiyonid^. 

Afeyaslama pirens 
There iceiyx zejonicus ... 

Cyancps asiatica ... ... 

„ franklini 

XmthoUemu fuematoccphula 

Order V— Anisodaotyli. 
feub-order— C obaoias. 
Family— COiiACiADAa. 
Coracias indim ... ... 

1; ajftntu ... .m 

fp garfuld ... ... 


The Blackmaped Green Woodpecker. 
The Small Himalayan Yellow- nap ed 
Woodpecker H . ... 

The Yeliow-fronted Pied Wood- 
pecker... ... »•» Ml ••• 

The Golden-backed Woodpecker ... 
Tickeli’e Golden-backed Woodpecker. 


I The Speckled Piculct ... ... ...I t 


The Great Chinese Barbet ^ 

The Common Indian Green Barbet... 
The Blue-throated Barbet .« 

The Golden-throated Baxbot 

The Crimeon- breasted Barbet oi 
Coppersmith**. ... . M 


The Indian Boiler 
The Burmese Boiler . 
The European Boiler . 





LIST OF INDIAN BIRDS' EGGS. 










106 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol.XVI 


s £ 

° g. 

No. in 
F., Brit. 
India. 

Scientific Name. 

English Name. 

** 



Order VII r— C occyges. 

Family— Cuou lid ac. 

Sub-family — C ucttlinat. 



244 

■ 

Cw'uhus cunaru* 

The ChcVoo 

1 

245 

1118 

Coccy$fen jncobinus ... ••• 

Sub-family —P hcewiCOpB AINjs. 

The Pied Created Cuckoo ... ... 

4 

246 

1120 

JCwlynamis honomta 

The Indian Koel 

4 

247 

11«S 

Rhopodytc s tristu .. ... 

The Large Green-billed Malkoha «. 

2 

24S 

1129 

Taccm'wi leiehcuaulti ... 

The Sirkeer Cuckoo ... 

3 

249 

1130 

Centropm *inen*is 

The Common Coucal or Crow- Phea- 
sant #h ... 

4 

250 

1188 

„ hengaUntU ..<* 

Order IX-PtfllTAOl. 

Family -P sittaCIDac. 

The l-easer Coucal w 

o 

25 1 

1138 

Palaiornh torquatus 

The Rose-ringed Paroquet; 

8 

262 

1139 

,, cyan omphalus 

The Western Ittosaom-hettded Pane 
qUet ... .. -«» **• »»• 

3 

tot 

1141 

„ is chi Hi ceps ... ••• 

Order X— Sthigbs. 

Family — Ahionidas. 

Sub-family— B ubonikjk. 

The Slaty-headed Paroquet ... ... 

2 

254 

1164 

K flu pa zeylonemis 

The Brown Fish-Owl ... 

2 

255 

1108 

Bubo beugalenti* 

Tho Rock Horned Owl 

8 

255 

1169 

,, coromandu* , M ... 

The Dusky Homed Owl ... ... 

1 

mi 

1180 

| Athene brama 

The Spotted Owlet ... ... ... 

4 

250 

1184 

Glaucidium radiatum 

Order XI— AociriTRBB, 

Family— V D LTITRIDA. 

The Jungle Owlet M « 

1 

259 

1190 

Vultur monnethus 

The Cinereous Vultnro ... ... 

2 

250 

1191 

Otoyyps calvui ... .* , M 

The Black Vulture or Pondicherry 
Vulture ... ... 

1 

251 

1192 

Oyps/tdvM 

The Griffon Vulture i 

2 

262 

1194 

„ indicut . ... 

The Indian Long-billed Vulture ... 
The Indian White-backed Vulture ... 

1 

268 

BUM 

Pacudoffypn brngalmsi* 

1 

264 

1197 

Neophron ffhigtnianm 

The Smaller White Scavenger Vulture 

2 

265 

1198 

n percnoptcru* ... 

Family— F alconid<b. 

Sub-family— G ypjstolb. 

The Egyptian Vulture or Largo White 
Scavenger Vulture ... ... ... 

3 

266 

1190 

GypaStu* barbatus ... ... 

Sub-family— FALCONnufi. 

The Bearded Vulture or Lttmxuer* 

s°ye* ... ^ 

t 

2«7 


Aquila chrymiiu* ... ... 

The Golden Eagle J 

s 

268 

1203 

ii vindhiana ... 

The Indian Tawny Eagle ... 
Bonelli’8 Eagle * 

2 

209 

1207 

IHeraStui 'fhiciatu* ... #M 

1 
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•8 J 

n 

No. in 
F., Brit. 
India. 

Scientific Name. 


English Name. 


270 ! 

1210 

Circa etas gallic as ... ... 

i 

The Short-toed Eagle 

1 

271 1 

1220 

ButuMur fec&u •% ... 

... 

The White-eyed Buzzard-Eaglo 

2 

m 

1228 

JJaliactus leucoryphus ... 


Pallas's Eiahing-Eaglo .« 

2 

278 

1224 

„ l eucognster ... 


The White-bellied Sea-Eagle 

1 

274 

1220 

J’oUoaflus ichthgaitus ... 


The Largo Grey-headed Fishing- 
Eagle 

2 

275 

1228 

Haliastur indun 


The lirahininy Kite * 

5 

276 

1229 

Milvus gouinda ... 

„ migrant ... 

... 

Tho Common Pariah Kite ... ... 


277 

J281 


The Black Kite 

4 

278 

1282 

ftlanui apridcuts 

... 

The Black -winged Kite 

4 

279 

1289 

Butno ferox ... ... 


The Long-legged Buzzard ... ... 

2 

280 

1241 

AfUuroadius 

... 

The Hhlkra ... ... ... 

4 

281 

1247 

Acdpiter nistcs 

.4. 

The Sparrow-Hawk 

3 

282 

1267 

Fdlcojugacr 

„ swfnUco ... ... 

... 

The Laggar Falcon 

2 

283 

1200 

**« 

The Hobby . «» ... ... ... 

1 

2K4 

1204 

/Esalon chicqwra ... ... 

... 

The Turumtl or Red-headed Merlin... 

8 

286 

1265 

Tinnuncutus alaudarius ... 

Order XII— Oolumb^:. 

Family — C olumbipj*. 

Sub-family- T bbbonin^e. 


rhe Kestrel ... ... ... ... 

7 

286 

1278 

Osmotrcron phayrei ... 

,, hi riu eta 


The Ashy-hr-aded Green Pigeon 

2 

287 

1278 

, . 

The Orun ge- breasted Green Pigeon... 

1 

288 

1201 

T reran n^f)dlensis 

... 

The Thick-billed Green Pigeon 

2 

281* 

1282 

Sphenocercus a pirica uda . .. 


The Pin -tailed Green Pigeon ... 

4 

200 

1288 

„ spheuiirm ... 

Sub-family— PHAniNiK. 


i he Kokla Green Pigeon 

8 

291 

1291 

: 

Chalcophapa indica ... 

Sub-family — O olum bina, 

... 

The Bronze-winged Dove •«. 

2 

202 

1203 

flrAumba intermedia ... 


The Indian Blue Rock-Pigeon 

B 

298 

1809 

Turtur cambayemis ... 

... 

The Little Brown Dove ... ... 

8 

S»4 

1810 

.. risorias ... 

... 

The Indian Ring-Dove 

4 

296 | 

1812 

Macropggia f usalia 

Order XIII-PtkB0ClB5t*s. 

Family— PntKOCLiBiic. 

The Bar- tailed Cuckoo-Dovo... 

l 

200 

1821 

Pterocluras exutht* ... 

Order XIV— 

Sub-order— ALBcrroaoPoi>»8. 

Family— P h AarANiD/*, 

The Common Bund-grouse ... ... 

3 

297 

1824 

Pato crutatus 


The Common Peafowl 

1 

298 

1825 

t > muticus 


The Burmese or Javan Peafowl _ 

1 

290 

1828 

Qalhu ferruginous ... 


The Red Jungle-fowl 

4 

000' 

1880 

h sonturati ... «* 


The Grey Jungle-fowl , M M . 

The White-crested Kalij Pheasant ... 

1 

m 

1886 

Oentitm* albicristatus 


■a 

803 

1889 

„ hor* field, i 


The Black-breasted Kalij Pheasant. 

1 

808 

1842 

/sophophoruf refulgent ... 
Gallopcrdix t pad i tea 

u mcaharata ... 

*•* 

TheMonal ... ... ... 

1 

804 

1349 


The Red Spur-fowl ... 

6 

806 

1861 

... 

The Ceylon Spur-fowl ... 

2 

800 

1862 

Bambusicola fptchii 


The Western Bamboo-Partridge ... 

8 
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I860 

Coturuix roromandtdira ... 

The Black -breasted or Rain Quail ... 

■ 

808 

1808 

A)'bovic<>ht ru/U/ulu ris ... ... 

„ intermedin 

Birth's Hill-Partridge 

Wk v l 

noy 

1 8(54 

The Arrakau Hill-Partridge ... 

M3 

810 

18<;& 

,, at l iquid ri# .. ... 

The White-cheeked Hill- Partridge.. 

pE3 

81 i 

1370 

Caccnbut chnc.a r ... ... ... 

The Chukor ... ... ... 

m 

812 

1371 

Amtnope.rdix bon ha mi 

The Seesee ... 


818 

1872 

Prancolinu * vuhjari* ... ... 

The Black Partridge or Common 
Francolin ... .. .. 

i 

314 

1373 

„ p ictus 

The Painted Partridge 

i 

816 

1874 

ft chinennis ... 

The Eastern or Chinese Francolin ... 

4 

810 

1875 

pond ice ria nut 

The Grey Partridge 

2 

317 

1377 

Perdix hodgsonuw ... ... 

The Tibetan Partridge 

6 

318 

1378 

Tctravgallus himalayemis 

Sob-order— P ekibtbbopodkh. 

Fi.niily— MEGAPOmiDJE. 

The Himalayan Snow-Cook ... ... 

2 

819 

1381 

Megapodius nicobarimtu ... 

Order XV — Hkmipodii. 

Family — TuRNlciDiE, 

The Nicobar Megapodo 

1 

320 

1382 

Tumix pugnax ... ... ... 

Order XVI— Git ALiiiR. 

Sub-order— Fuucaruk. 

Family— S aluda. 

The Bustard-Quail 

4 

321 

1889 

Hypotanidia striata ... ... 

Jiallinn super cilia rit ... 

'I be BI ne-breaated Banded Rail ... 

6 

322 

1396 

The Banded Crake ... ... ... 

6 

328 

1398 

Amuurornis fuscu* ... ... 

The Ruddy Crake ... 

l 

324 

1400 

„ nko(>l ... ... 

The Brown Crake 

8 

825 

1401 

„ vlumicurut ... ... 

The White-breaetod Water-Hen ... 

6 

82 C 

1402 

Gallinulu chlorvpus ... ... 

The Moorhen ... ... 

7 

827 

1404 

Porphyria palioccphalux ... 

The Purple Moorhen ... .. 

9 

328 

1406 

pul tea atra 

Sub-order— G bues. 

Family— GnuinA:. 

The Coot (H 

6 

829 

1409 

Grus antiffove ... 

Sub-order— OtiDbs. 

Family— O tidipa:. 

The Sarui « 

2 

830 

1418 

Otis tetmx ... 

The Little Bustard 

t 

831 

1414 

Eupodotis edwurdn ... .J 

The Great Indian Bnetard ... ... 

2 

832 

1416 

Syphcotis aurita ... 

Order XVII— Liw ivqlm. 

Family— CEDiCNBMiBi®. 

The Lesser Florican or Likh..» ... 

8 

383 

1418 

(Edicnemut tcolopax ... ... 

The Stone-Curlew ... *h 

2 

884 

1419 

Ksacu* recur triro* trig 

The Great Stone-Plover ... «« 

2 
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Family— Dkomadu).*. 

Dromas ardeola 

Fam lly — G l a it bo t i , 

Sub-family— CunsoKilNAC. 
Curaoriua roromandvlicut* 
Sub-family— G larbolin je. 
Glare ala lactea 


Family— Parridas 

Metopidius indicua ... »• 

Hydrcphasianuf chirurgua .* 

F amily — O h a rtADim D x . 

Sub-Family— Ohakadriinag. 

Set rcoff r<t mvi as indinix .. 

Sarciophoru* malabaricu * .. 

Boploi ntern* wntralU 
ACgialitis mongoHca 

„ altxand rim ... .. 

tt dub in ... .. 

S u b-fam ily — H ab mat opodi N ac. 

/JimmUopw# Candida* ... •• 

Sub-family — T otaninat. 

Tot an us hypaleucu* 

Tavoncdlu pwjnnx ... 

Tringa craxsiroairis ... 

»> alpina ... ... 

Sub-f amil y— Hco Lor acin At. 

Jtontratuln capenxi* 

Order XVIII— Gaviac. 

Family— L aiudas. 

Sub-fam ily— L arin ac. 

Lama htmvpriohi ... ... .» 

Sub-family— STERKmjt, 

Hydrocltelidm hjbruia . M 

Hydroproffne rxixpin 

Sterna media •». ... 

>, ieryii 

|f MfflO fH .M «. 

„ fnedanoffatter 

$ f albiyena ... *« 


The Crab-Plover 


I The Indian Courser ... 


The Small Indian Pratincole 
Swallow-PlovcT 


The Bronze-winged Jacana 
The PheaaantUilod Jacana 


The Red-wattled Lapwing; ... 
The Yellow- wattled Lapwing 
The Indian Hptir-winged Plover 
The Leaser Sand-Plover 

The Kentish Plover 

The Little Ringed Plover ... 


I The Black -wjnged Stilt 


The Common Sandpiper 
The Huff and Reeve ... 
The Eastern Knot 
The Dnulin 


The Painted Snipe 


The Sooty Gull 


The Whiskered Tern ... 
The Caipian Tern 
The Smaller Crested Tern 
The Larger Crested Tern 
The Indian Biver-Tem 
The Black-bellied Tern 
The White-cheeked Tern 
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1508 

! Sterna Jaugalli 

1610 

tt minutu ... ... 

1611 

„ *a undent i 

1618 

y> anvtsiheta 


Sub-famil} — Rynohopinaj. 

1617 

Bhynchop s albitudXi* ... 


Kogliab Name. 


The Roseate Tern 

The Little Tern 

The Black-ahafted Ternlet ... 

The Pauayau Tern ««• ... 


... The Tndian Skimmer or Sdssora-bill. 8 



Order XIX— Stbganopodks. 

Famly— PHALACHOOORACIDi*. 

Sub-family— Phalaohocora- 
cin^s. 

Phalacrocorax carlo 

ff fuscicoUi* 

t t jatanicas 

Sub-family— Plotinjs. 

Plot us mdunoff aster 


The Large Cormorant 
The Indian Shag 
The Little Cormorant 


The Indian Darter or Snake-bird 


Order XXI— Heuodionjca. 
Sub-order- Platalbas. 
Family — I bidilas. 

Ibis mtlanoceyhala ... 

Family— P latalkidaj. 
Platalta leucorodia 


The White IMb 


The Spoonbill ... 


Sub-order— C ICON I a. 

Family— C iconiid.k. 

Dhsuva epheopus 
| Xenarhync.htu asiaiwu* ... 



The White-necked Stork 
The Black-neokod Stork 


Pseudotanlalu * leucocephalus ... The Painted Stork 


Anustornu* oscitavs 

Sub-order— A udbai. 

Family - Alumna. 

Ardea muniUensi* ... 

„ cincrm ... ... 

Heredia* alba ... ... 

„ intermedia 

garzetta ... 

| Ihib ulcus coromamlw ... 
Jjcpterodiux asha ... ... 

Ardeyla grayi ... 
Nycticorax gr incus ... 

A rdetlu minutu 

,, cinnamomea 


The Open-bill 


The Eastern Purple Heion 
The Common Heron ... 
The Large Egret , M 
The Smaller Egret ... 
The Little Egret ... 
The Cattle Egret 
The Indian Beef-Heron 
The Pond Heron 
The Right Heron 
The Little Bittern 
The Cheitnut Bittern 
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m 


Order XXII— PHamrcopTbitiJ 


Family— P ho&nicoptbkjdas. 


1575 


Phamicopteru* roteua 


The Common Flamingo 


Order XXIII — Anhbres. 


Family— A KiuTTD/U. 


887 

888 

m 

8M> 

m 

m 

898 


Sub-family— AN ATIN AS. 


1584 

1589 

1690 

1602 

1598 

1006 

1014 


Snrddiorrti $ mclfinonot us 
| Dendroct/cua jovftuica 

„ Julvn ... 

| Anas bosca* ... •« 

n pucilorhynchn 
\ Ifyrocn Jerruqinea 
I Merganser senator ... 


... 



The Comb Duck or Nukta ... 
The Whistling Teal ... 

The Large Whistling Teal ... 

1 he Mallard 

The Boottod-bUled Duck 
The Whitened Duck w 
The lied-breaitod Merganser 


2 

0 

0 


i 


Order XXIV— Pro opodbs. 


894 

896 


I Family— PommPKDJDAE. 

t 

1616 Podidpes crust. atm ... 

1017 , „ albipennis ... 


The Great Crested Grebe ... ... 1 

The Indian Little Grebe or Dabchick. 4 


No. of 
Eggs- 






112 


ON SOME NEW SPECIES OF SILVER-PHEASANTS OBTAINED IN 
BURMA, BY CAPTAIN W, G. NJSBETT, LIEUT. R. 

CLIFFORD AND OTHERS. 

By Eugene W. Oates. 

Amongst the pheasants that I have received from Burma during the last two 
years there are three well-marked new species of Silver-Pheasants. Tho first 
two that I shall describe belong to an entirely now section of these birds, 
in which the males combine a black wing with a barred tail, and the females 
liavo the middle tail-feathers with the two webs of different colours. The third 
species is of remarkable interest, as it has now been rediscovered after an 
interval of eighty years. Tho bird was, however, never described nor named, 
and it was only known from a coloured drawing. 

Geumus obscurw, sp, n. 

In the adult male the head, crost, and the whole lower plumage are glossy 
blue-black. The hind-neck, mantle, back, and all the upper wing-ooverts are 
bluish black, sparingly speckled with palo buff. The rump-feathors and upper 
tail-coverts are bluish black, broadly margined with white and very sparingly 
dotted with pale buff on one or both webs. The primaries are brown ; the se- 
condaries black, with a few huff specks on the margin of the outer web of each 
feather. The outermost tail-feather is black , tho middle pair black with 
narrow, broken, diagonal white bars on the whole of both webs, except the 
terminal quarter of the outer web, the margin of the basal half of the inner 
web being plain white. The remaining tail-feathers are of an intermediate 
character, the second from the outside being black with a few specks of white 
at the base of the outer web and the feather next tho middle pair being black 
with a few diagonal white lines on the basal three-fourths of the outer web. 

In another male, which is probably a year younger than the specimen 
described above, the spooks or dots on tho upper plumage, wing-coverts, and 
secondaries are more numerous and form narrow, zigzag, broken lines. The 
markings on the tail-feathers are less numerous and the middle tail-feathers 
have the inner web entirely black. 

Length of wing 9‘25 inches, of tail 11*5 inches. The legs are of a brown 
colour. 

The female resembles the female of G . IlorafitUU in all respects, except in 
the coloration of the tail. The general colour of the plumage is reddish brown, 
the feathers edged paler and vormioulated in an indistinct manner with black ; 
those of the breast and belly marked with cream-coloured shaft-streaks. The 
quills of tho wing aro brown, mottled with fulvous on the outer webs. The 
outermost tail-feather is entiroly black ; the next six are also blaok, the 
second from the outside having a few white specks at the base of the outer 
web, the specks increasing in number on oaoh successive feather and gradually 
combining into narrow wavy bars, the seventh feather being cross-barred all 
over, except at the tip. The two middle feathers are of a rich dark chestnut 
on the outer web and of a pale chestnut on the inner, both webs being longitu- 
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dinally marked with wavy black bars, those on the outer web being much 
broader than those on the inner. Length of wing 8*5 inches, of tail 9*5 inches. 
The legs are of a brown colour. 

Both sexes of this pheasaut were sent to me by Captain W. <». Nisbott from 
the Kathn District of Upper Burma. 

Gmnama Clifford i, sp. n. 

In this species the male is unique in being streaked with white on the mantle 
and the female is remarkable in having black spots on some of tho feathers 
of the wing. 

In a very old male the head, crest, and the whole of the lower plumage are 
gloasy blue-black. The hind-neok and mantle are black, each feather with a 
narrow streak, which is white mottled with black, and about an inch in length. 
Tho upper back is plain black. The lower back and rump are black, 
each feather with a white margin and one or two broken white vermicnlations 
just above the margin. The primaries are dark brown ; the secondaries black, 
with a few white specks on the margins of the outer webs of the outermost 
feathers. The upper wing-coverts are black, a few of the lesser coverts with 
white shaft-streaks ; the inner median and greater coverts with a very narrow 
but conspicuous white margin. The middle tail-feathers are diagonally marked 
with equal bands of black and white, the margin of the inner web being plain 
white. The next feather is black, everywhere banded narrowly with white. 
The next is block, sparingly marked with broken bars of white. The next, 
again, is black with a little white at tho base only. The four outer feathers are 
plain black. The upper tail-coverts are black, covered with broken white 
bands more or less parallel to the margin. 

Length of wing 10 inches, of tail nearly 16 inches. The legs are brown. 

A young male, with the spurs half-grown, has the plumage of the same cha- 
racter as tho bird just described, differing in some detail^ The streaks on the 
mantle are large and triangular, extending in some cases to nearly tho whole of 
the feather, and the white much broken up. The upper wing-coverts are speck- 
led with white, and the white margin to the inner median and greater coverts 
is indistinct. The visible portions of the rump-feathers are black with a broader 
white margin, but lacking the broken white vermiculations above the margin. 
On the other hand, there is ranch white speckling on tho concealed portions 
of the feathers. The middle tail-feathers, which have only a very slight curl 
outwards, are black, very sparingly banded with white. The next three are 
still more sparingly marked and the outer four are entirely black. 

Length of wing 9*5 inches, of tail nearly 10 inohea. The legs are of a 
brownish fleah-oalour. 

The female has the upper plumage and wingKioverte of a russet-brown 
colour, each feather vermioulated with black, tho shaft and tho margin much 
paler, some of the inner median and greater coverts with a black patch or large 
spot near the tip of one or both webs. The primaries are brown ; the second** 
tries brown, vermioulated with blaok and mottled with rufous, the innermost 
16 
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with a black patch near the tip of the outer webs. The middle tail-feathers are 
dull chestnut on tko inner web, vermioulatcd with black ; and black on the 
outer web, vermiculated with chestnut on the margin. The other tail-feathers 
are all black. The lower plumage is black, the margins of the feathers pale 
brown. Each feather of the breast and belly has a very broad, pointed 
ochracoou* streak, occupying quite half of the feather and in some cases 
three-quarters, and mottled with black. The feathers of the sides of the body 
and flanks have bright ochraceoua shaft-streaks. 

Length of wing 9 inches, of tail 8*5 inches. The legs are pale brown. 

Specimens of this pheasant have been went to me by Lieut. K. Clifford, of 
the 22nd Punjabis, and I have much pleasure in associating 1 is name with 
the species. It occurs in the Myitkyina District, oast of tho Irrawaddy 
river. 

(remurns ammilti) sp. n. 

In the year 1826 Orawfurd went on a mission to tho Court of Ava, and in the 
course of his travels met with a pheasant, of which a coloured draw ing was 
made. So far as I can ascertain, nothing was known of this drawing till Could 
reproduced it in the background of his plate of Diardigallne pmiatus in his 
M Birds of Asia.” 1 have often looked at this drawing of Gould ’b and wonder* 
ed why the artist should have depicted tho female of Centum* ruftjm, the 
Kuby Mines Pheasant, with flesh-coloured legs. The mystery was cleared up 
when I received from the ltuby Mines a bird which corresponded precisely with 
Gould’s figure. On writing to one of my correspondents, 1 learn that there, is 
in the Kuby Mines District a pheasant with pale legs, very similar in ether 
respects with the red-legged spocies, and equally well known. I hope, there- 
fore, soon to acquire the male. 

The female of the present species has the whole upper plumage and tho 
upper wing-coverts of a uniform umber.brown, the shafts and the margins 
of the feathers somewhat paler ; the crest a darker brown, vermioulatcd with 
black ; the upper tail-coverts also thickly vermioulatcd with dark brown. 
The primaries are dark brown, mottled with fulvous on the outer webs ; the 
secondaries are umber-brown, vermiculated with black. The tail-feathers 
are diagonally barred and vermiculated with a combination of umber-brown, 
fulvous, black, and very pale buff, inner webs being darker and more coarsely 
marked than the outer, Tho whole lower plumage is dark blackish brown 
each feather with two broad, zigzag, V-shaped marks of an ochraceoua colour, 
the outer being close to the edge of the feather, the inner much smaller and 
frequently forming only an irregular and coarse streak on and about the shaft. 
Length of wing nearly 10 inches ; of tail 10 inches. The legs are flesh-coloured! 

Tho main points of difference between the female of this species and those of 
&\ rufipm, of which I have a large series, are the flesh-coloured legs, and the 
absence of black vermiculations on the upper plumage and upper wing- covert*. 

(The above wan published in (he AttnnU and Magazine of Natural History 
Vnl, LXXXJJ, October 1904.) 
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INSECT LIFE IN INDIA AND HOW TO STUDY IT, 

BEING 

A SIMPLE ACCOUNT OP THE MOItK IMPORTANT FAMILIES OF INSECTS 
WITH EXAMPLES OF THE DAMAGE THEY DO TO CROPS, 

TEA, COFFEE AND INDIGO CONCERNS, FRUIT 
AND FOREST TREES IN INDIA, 

UY 

K. P. STUBBING, f.us., f.z.h., f.b.s. 

Continued from Volume 15, page 386. 

Chapter V. 

Order IV — Hymenoptera. 

In the adult Insect, four membranous wings are present; they have no 
scales ujiou them, are, usually transparent and never very large, the hinder 
pair being smaller than the front ones ; the cells formed by the ner* 
vures in the wing ure irregular in size and form, and never vory numerous 
(less than twenty on the front, than fifteen on the hind wing). Mandi- 
bles are present and are conspicuous oven when the other parts of the 
month, as is often the 
case, form a proboscis 
or sucking tube. The 
females are furnished at 
the extremity of the bod y 
with either a saw, a 
sting, or an ovipositor ; 
these parts may be either 
kept withdrawn, when 
not actually in use. 
within the body or may 
be permanently pro- 
truded. Metamorphosis 
is complete, both a grub 
and pupal stage being 
present. In the pupal 

stage the parts of the Fiq, BS,— *, iurva ; pupa; 0, imago of a apcoiuB ol 
perfect Insect are seen fiombu*, 

nearly free, each oovered with a very delicate skin. Fig, 33 shows 
the larva, pupa and imago of a bee ( JSombm ). 
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The Order Hymenoptera includes the wood-wasps, saw-flies and gull 
flies, the numerous tribes of the ichneumon flies and 
ahalcid flies, and the nuts, bees, and wasps. It is a large 
Order, in which u very large number of species remain 
to be discovered and described, and this is especially the 
case in India. 

In the adult Inseot the head is short and broad and 

deeply constricted off from the prothorax and never sunk 

into it ; sometimes it is attached to this latter by a stalk- 

like process. The mandibles are powerful biting organs, 

and the proboscis is at times of some length, it being used 

for sucking up sweet liquids into the mouth (fig. 3.3, c) 

The prothorax is but feebly developed, the dorsal portion 

being separated from the ventral half, the former being 

trochanter of firmly fused to the mesothorax, whilst the lower portion 

an Ichneumon: (with the first pair 

a, coxa ; h , di- j 8 m0 val,lo. 

vided* trocban- . 

. « Meso- and motn- 

fcer,; <y|foiimr 

(after Sharp). thorax are usually 



Km. 84.— Divided 



immovably uni tod, hut in the wvw- 
fliea and wood -wasps they are 
freely movable. The legs have 
large ooxte, and the trochanter is 
often divided into two joints (in the 
Tenthredinidce, Urooeridw, Cj/ni- 
pid<v and 1 ehnoumo nid(v) as seen 
in fig. 34 which shows the divided 
trochanter of an ichneumon ; the 
tarsus is five-jointed, the first joint 
being longer than the following Fm. as.— Wings of Xyloeopa. A, the pair ot 



one. The upper and lower wings 
are connected by a row of small 
hooks, attached to the upper edge 
of the lower wing, wbioh catch 
on to the stout- onrved edge of 
the front wing, the two wings 
on one side thus aoting as one 
piece. Fig. 35 shows the wings of a carpenter-bee (Xyloeopa) nml 


wings separated ; a, the position 
of the hooks. B, the ewe winsrs 
when united by the hooks. C % 
portions of the two wings t a, 
the lerfes of hooks ; 6 f marginal 
hairs ; c % portion of edge of 
front wing, of which the other 
part has been broken away in 
order to show the hooku. 
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the way in which they are connected together. In all hut the 
TenihredintdoB and Sirirndw there is a deep constriction between 
what appears to be the thorax and the body (</. figs. 37 c and 49). 
The abdomen is thus said to be stalked « # 

The eggs when being laid pass through the hollow stabbing or 
boring apparatus at the end of tho body of the female, in many eases 
a prick or cut being made in an animal or plant with this instrument 
for the reception of the egg. This apparatus may also serve as a sting 
(<?.(/., in the wasp), 

The grubs are usually white in colour and blind (see fig. 33, a) ; only 
in the Tenth redinidcr and the Sirieidw do they resemble the caterpillars 
of tho Lepidoptera (butterflies and moths) (rj\ fig. 89). The larvse often 
form cocoons to pupate in. 

One of the most remarkable facts connected with this Order is the 
prevalence of parthenogenesis (or the production of young bytho female 
without the concurrence of tho male) in a considerable number of widely 
separated species. In some members of the Order it is believed that the 
reproduction is entirely parthenogenetic. In the gall-making Cynipidw , 
parthenogenesis is frequently accompanied by alternation of generations, 
a generation consisting of two sexes being followed by another consist- 
ing entirely of females, which in its turn gives rise to a bi-sexual 
generation. 

The Order is divided into two very distinct Sub-orders dependant 
upon the manner in which the abdomen is joined on to the thorax, 
viz. : — 

I. — Hymenoptera Sessilmmim . — Insects with the abdomen broad at 

the base, its fimi segment not completely joined to the thorax. 

II. — Hymenoptera Petiolata.~ f Thv abdomen connected with what 

appears to be the thorax by the slender joint forming a marked 
constriction between the apparent, thorax and the abdomen. 

I. — HyMKNOPTHTU R»S8ILIVKNTRE8, 

The abdomen is not stalked but is nearly continuous in outline with 
the thorax (see fig, 87, <?). Trochanters are divided into two portions. 
The saws or boring apparatus at the end of the body of the female are con- 
cealed or only just visible. The larva has three pairs of thoracic legs and 

* Thie oomifcrlotion really o court iu the flrat abdominal segment and not in the thorax. 
ThU first abdominal segment is firmly fixed to the thorax, and the conatTiotion occnr* 
between It and the second segment of the body, 
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often numerous abdominal ones (see fig* fit)). The food is vegetable, some 
species telling in gulls on plants. others in the interior of twigs, whilst 
othors again bore into and live in the hard wood of tree* and shrubs. The 
majority, however, live upon the leaves of plants. Those which live in 
wood resemble coleopterous larva? in appeuranco, whilst the species 
living and feeding upon leaves resemble the leaf-outing lopidoptorous 
caterpillars (see figs, 87a, and 89). 

Fam. I. OepMdse— Stem Saw-Flies. 

Slender Insects with a weak integument and slender antemuc. The 
female bears a saw at the end of her body. The larva? live in the stems 
of plants or in the tender shoots of trees and shrubs. 

Little is known about, these Insects in India. One. however, — an 
undescribed species — has boon found boring into the buses of the young 
new noodles of the deodar ( Cedrus demlara) in the spring. The needles 
of this tree develop on the branches in small rosettes (fig. 86, r). It‘ 
these small spine-like leaves he examined when at tucked by this minute 
insect, they will be seen to have swollen up at their bases in such u 
manner that the needles coalesce at the bottom as seen in r , A closer 
examination shows that the swelling is convex on the outside, 
concave on the inner one (fig. 86, d), and in this small concave 
elliptical, depression a tiny orange yellow grub will be found. This 



Ho. SO— Cephas l sp. a larva ; b imago \ r, Dsodnr branch allowing effects of lat val 
attacks ; attacked neadlcB with baaeg 3wollen up. a, and 5, much en« 
larged (N..W. Himalayas). 

is the larva of this small cophul and is shown in fig. 36a. The irritation 
set up by its feeding operations causes the swelling at the base of the 
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needle ; from four to six weeks are spent in the larval stage. The 
pupal stage is a short one, and about the middle of June or beginning 
of July the tiny brilliant metallic blue flies shown in fig. 86, b issue. The 
length of this insect is ^.th of an inch only. The attacked rosettes 
turn yellow and die, and ocoudomlly a considerable amount of defoliation 
is accomplished in this manner on young deodar saplings in the North- 
West Himalayas. 

We have yet much to learn about the members and life histories of 
this family. 


Pam. II. Siricidee or Urooeridse— Wood- Wasps. 

Large Insects of bright conspicuous colours ; the female is provided 
with an elongate cylindrical boring instrument at the extremity of the 
body. Antcnnro are filiform and olongate ; the abdomen has oight 
dorsal plates, and the tibia of the front leg is provided with a spur ; the 
anal lobe of the posterior wing is largo. The larva? live in wood, in 

which they gnaw long winding 
passages ; they are blind vol- 
et lowish-white grubs, with three 

pairs of short thoracic logs 




hut have no abdominal legs. 
The pupa (see fig. £17, d) is 
naked — that is, it is not en- 
closed in any cocoon. 



Until recently our Indian 
Sirkidai were little known. 
The life-history of a magnifi- 
cent species of fSirox, Sire# 
hnperiali *, notunlike the well- 
known and oft-quoted Sire# 
gig as of Europe, has boon re- 
cently partially worked out bv 
the writer and will bo de- 
scribed shortly hero.* 

Sire# imperial} s is a large 


handsome insect, the general colouring of the male being a deep metallic 


# For a fuller account aeo 4 Departmental Not** on Insect* that affect forestry 1 , 
No. 2, p. 161 1 and plate VIZ. 
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blue, green, and rich chestnut, the wings having a coppery sheen on 
them. The female is a deep metallic gieen on its upper surface. The 
grub is stout, thick, canary yellow in colour and about l\ inches in 
length. The pupa is ummclosod in any cocoon, being pale yellow in 
colour. (8eo fig, 37 , a, d, r.) 

The female lays her eggs in the wood of dead spruoe (Picea m&rinda , 
Link.) in the North-West Himalayas, drilling holes into the tree by means 
of the auger and drilling apparatus at the end of her body. The larvfe 
on hatching out bore winding galleries in the wood (see fig. 38), these 
galleries having no apparent definite direction. The grubs evidently 



spend more than a year thus boring in 
wood, larvae of various sizes being obtain- 
able at any time. The tunnels made aro 
tightly packed with the wood sawdust pass- 
ed through the body of tho boring larvte. 
When full fed the grubs change to pupa* at 
the end of their tunnels with no special 
preparation, and the pupa is thus found 
lying naked at the end of the boring, occu- 
pying the only free space unblocked with 
wood refuse in the gallery. The lurvee 
pupate about June, and fully developed 
adults emerge in July. When ready to 
leave the tree the mature si rex bores its 
way out by a circular boring, an eighth of 
an inch in diameter, drilled in the wood by 
means of its powerful mandibles, and it in- 
variably chooses the shortest route to the 
outside, the gallery having, however, usual- 
ly a slight upward direction.* July is 
given as the month during which the Insect 
has been observed to issue at elevations of 


showing galleries between 6,000 and 7,000ft. in tho North- 

Si^ ^imptriaiu, Himalayas. It is, however, an un~ 
(N.-W. Himalayas.) doubted fact that on occasions the Insect 


* Vide a note on the habits of the larvie and aclolts of Sire* end TkaUua by 
the Author in Nature of Angnit 21 it, 1902. 
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issues during other months from wood which hus been transported to 
other elevations, the time passed in the larval and pupal stages boing 
considerably lessened in hotter temperatures. 

This sirex is cajwible of doing the most serious injury to timber, as 
the winding galleries of the larva and the exit holes of the mature 
Insect riddle the wood and make it useless for anything save fire- 
wood. Fig. 38 shows a piece of wood from a large spruce tree 
containing numerous galleries made by the larvre, Further study of 
the habits of this Insect may show that it attacks other coniferous troos. 

Two other as yet undescribed species of this genus have also been 
recently found boring into spruce in a manner very similar to that 
pertainable to the sirex. 


Pam. III. Tenthredlnld®— Saw-Plies. 

This is an important family, but little is known about its monitors in 
India and practically nothing about their habits. The 
perfect insects have at times a superficial resemblance to 
a large blue bottle fly, but can be distinguished by 
having the four wings instead of two ; there are no 
spurs on the front tibiae of the legs. The larvae are 
very like caterpillars (c/. fig. 39), having three pairs 
of thoracic logs and six to eight pairs of abdominal 
ones ; in this they differ from lepidopterous caterpillars, 
which never have more than five pairs of abdominal 
leg^ Saw-fly larvae feed exposed on the leaves of 
plants in the same way as caterpillars, or they may live 
in galls, etc. The eggs are laid in the bark of tho 
twigs of the food plant and may result in large wounds 
on these latter. 

I have said that the life-histories of these Insects have 
been very little studied in India, but one or two crop- 
*io. 8®.— Saw-fly feeding forms being known. Within the last two years, 
larva feeding however, three species, as yet undetermined, have 
ne^le^CN^W ^ een ^ oun ^ foxing u P on coniferous trees in tho North- 
Himalayas.) West Himalayan forests* Of these one infests the 
deodar, a second the spruce, and the third the silver fir. Observations 
made on their habits show that they all feed npon the spring crop of 
16 
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needles of those trees, pupating some time in July. The larv© uro bright- 
green in colour and about an inoh or a little over in length. When 
feeding they take up a very characteristic position, which greutly aids in 



Fig, 40. — Dehra roue leaf Saw-fly, a , larva on a roee loaf; ocooon attached to 
stem ; c y pupa j d , imago ; e, leaf with empty cocoons Irom which 
flies haVe issued. (Dehra Don.) 

their recognition, for they coil the lower end of the body round the leaf 
upon which they are feeding. When full grown they change to pupae 
within small light-brown elliptical ooooons, the covering of which is 
of parchment-like consistency, which they attach to a needle. In the 
case of the silver fir saw-fly the larva pupates at the beginning of July, 
the mature fly issuing about the middle of the month. These conif- 
erous saw-flies require careful study, as it is probable that they will 
play a not unimportant role in the forests as their management be- 
comes more intense. 

Almost every year a plague of green saw-flies make their appearance 
in the autumn on rose bushes in Dehra Dun gardens and entirely 
strip many bushes of their leaves. This year (1904) it was possible 
to obtain the flies in thousands from the innumerable larvae upon 
the rose trees. The caterpillars spend about two weeks in this stage 
and 4 — 6 days as pupae. The pupa is enclosed in a cocoon attached 
to the leaf. The flies on issuing apparently pair and lay eggs almost 
immediately. Fig. 40 shows the larva, cocoon, pupa and fly of 
this pest. 

II.— Hymenoptera Petiolata. 

The hind body is connected with the thorax by means of a deep 
constriction, so that there appears to be a stalk between it and the 
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thorax. This stalk may be long or short, but is always present. This 
sub-order is divided into three series — 

1. Pabahthoa or Tebbbuantia, including the families Cynipidcu , 

ChalcididoBj Ichneumonidce, and Braconidce . 

2. Tubuufbra — comprising the Chrysididce. 

8. Aoulbata — including the families Apidm, Diploptera , 

Fossoria and Formic idea. 

Shbibs 1 . — Parasitica or Terelrantia. 

The trochanters (the second joint of the leg) are of two pieces (c/. 
fig. 34), and the female is furnished with an ovipositor at the extremity 
of her body. 

Pam. IV. Oynlpidee— Gall-flies. 

Small, frequently minute, Insects, usually black or pitchy in colour, 
in which the abdomen is short and compressed, with an ovipositor 
arising from the ventral surface. The mesonotum is often very convex 
and has behind a prominent scutellum which projects so as to overhang 
the metanotum and the median segment which arc perpendicular. 
The sculpture of these parts is often deep and very remarkable. The 
wings have only a few colls in them and have no stigma (a black patch) 
on the anterior margins of the upper wings. The antenn© are of 
importance in identifying a cynipid. They are straight, simple, and 
are composed of a few (12 — 15) joints. The larvro live either in galls, 
on plants or parasitioally in the bodies of other insects, either singly or 
several together. Tho female bores into the living portions of plants 
(steins, leaves, buds) by means of the spine at the end of the abdomeu, 
and deposits an egg in the hole 
thus made ; later on, the plant 
tissue swells up in different 
ways owing to the irritation 
set up by the larva feeding 
upon the tissues. The different 
forms of gall thus arising are 
characteristic of different spe- 
cies of insect. In many species 
a regular alternation of a par- Tie. ijl— a gall-fly. 

tbenogenetio mi a true sexual generation exists, the two generations 
being dissimilar and causing galls of very different appearance. 
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Little is known about the life-histories of gall-flies in India, and the 
study of this interesting family greatly needs some energetic workers. 
Fig. 41 shows a gall-fly imago. 


Fam. V. ProctotrypidBB. 

Small Inseats with only a few or at times no nervures in the wings : 
the prothorax is eloBely adherent to the mesothorax, reaching backwards 
at the sides to the points where the wingB are attached. There is often 
a blaok spot (stigma) on the front wing which distinguishes them from 
Oynipid®. The abdomen is pointed, and the pointed apex is often 
deflex od downwards ; the ovipositor is not coiled but is retractile, and 
when extended is tubular in form and apparently a continuation of the 
tip of the body. This tubular ovipositor forms the ohiof distinguishing 
feature of the family from other parasitic Hymenoptera. 

The larv<e, as far as our present knowledge of these Insects goes, live a 
completely parasitic life 
in the bodies or eggs of 
other insects or of spi- 
ders, one or sovoral 
being present in a single 

of Proetotrypes ep. in body of a 
egg or insect's body. beetle larva (after Sharp). 

They usually pupate in the position in which thoy have fed, enolosed each 
one in a more or leas distinct cocoon. In fig. 42 Dr. Sharp* ha* shown a 




Ficr 48 .— PlatygaHer oryzat which in 
parasitic on the rice-fly pest. 
Antenna, enlarged, is shown 
to right, (Bengal.) 


remarkable case of this pupation ; 
"a larva of some beetle has had ft 
number of eggs laid in it by 
a species of Proctotrypes , The 
grubs hatching out from the eggs 
have fed upon the beetle larva 
and then pupated ; the pupae are 
shown projecting from the body 
of the host, a pair of the parasites 
issuing from each segmental 
division in a remarkably symme- 
trical manner." 


Little is known about this family in India. Fig. 48 shows the 
minute Proototrypid known as PlatygaHer oryz<x>, Cameron, which is 


• In the Cambridge Natural History, Insects, Part I (Yol. V). 
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parasitic on the rice-fly post ( Cecidomyia oryzrn , W. Mason) which 
causes considerable damage in the rice fields. This latter post will 
be considered under the Order Diptera. The Proototrypid probably 
lays its eggs in the CeoiJomyid larvae and the grubs on hatching 
out feed upon the former. The parasite was bred out from the 
rioo pest by Mr. Wood Mason when Superintendent of the Indian 
Museum. Fig. 13 shows the parasitic fly much enlarged, and to 
the right the enlarged antenna to show its structure. It will not 
improbably be found that this family is of the greatest economic use to 
the agriculturist in India in keeping down the members of many 
of the more minute pests attacking crops. As such its study, whilst 
affording a rioh field for new discoveries, will well repay him who 
takes it up. 


Pam. VI. OhaloididflB— Chaloid-Plies. 

The prothorax is capable of some movement, its angles do not 
extend backwards to meet insertion ot wings. The antenna? are 
elbowed, consisting of from seven to thirteen joints. The wings have 
no system of cells in them ; there is a single well-marked norvure 
running from the base near the front margin (costa), afterwards it 
passes to the costa and gives off a vorv short vein more or loss thicken- 
ed at its termination. The insects are frequently of brilliant colours 
and remarkable form. 

The species known number over 4,000, and of these 3,000 are 
European. There is little roason to believe that the family is not 
equally well represented in the tropics, the insects, owing to their minute 
»ize, not having yet been worked at or collected. Observations have 
already shown the writer that the family appears to be very well 
represented in India, where it probably, economically, does a vasl 
amount of good. 

The larv® may live in galls, feeding on the lame of the makers ol 
the galls ; others attack caterpillars, others pup® only ; some flourisl 
at the expense of bees or other Hymenoptera or of Coooidso an<: 
Aphid® (Hemiptera), and some deposit their eggs in the egg-cases 
of Blattkl© (cockroaches), whilst others prey upon parasitic and useful 
Tachnid flies. A little is known about some thirty or forty Indian 
ftpeoies. 
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Cotesia Jlavipes, shown in fig. 44, is a tiny fly which lays its eggB in 

the caterpillars of the 
destructive sugarcane, 
borer Chilo simplex (a 
moth which will be treat- 
ed of later) and serves to 
keep the numbers of this 
destructive pest in check, 
sinoe the ohaloid grubs feed 
upon and kill off the 
In a similar 
Chalcis euplosa 



Fig. 44.- 



-Cotnia flavipet, wbioh is parasitic upon 
the well-known destructive sugarcane 
borer Chilo timplea, (Bengal.) Antenna caterpillars, 
enlarged on the right, 
shown in fig. 45, very effectively keeps down the numbers of some very 
important tea and s&l tree defoliating 
caterpillars ( Lymantria and Dasychira) in 
the Bengal Iluars and Assam. At times 
these caterpillars get the upper hand and 
swarm in incredible numbers, clearing 
every leaf from the bushes and trees. 

This leads after a few weeks to a similar in- 
crease in the numbers of the olmloid, which 
finally succeeds in bringing down to due ^ ^ 
proportions the numbers of the moth cater- 
pillars. The family Cocoidse or scale Insects 
(Order Hemiptera) oontains many serious 
paste both to crops and planters* Observation has shown that many 

of these are parasitised by 
chaloid flies. The eggs are 
laid as usual by the female 
chaloid in the body of the 
soale Insect, and the grubs on 
hatching out feed upon and 
destroy the scale. Amongst 
.... ... ohalcids which are known 

FlG. lb.-~ApheUnu« them, which It parasitic upon 

the tea scale bug. True size of insect is * n ^18 way may 

slightly less than *5 millim, (India.) be mentioned Aphelintts th*<& 
(shown in fig. 46) parasitic on the tea soale bug {Chionatpis them)* 
Cirrhospilu* cocciwrus , Encyrtut nietneri , E. paradisims , ScuteWrtu 


Chalc istuplma parasitic 
upon ten and *&l leaf 
defoliating caterpil- 
lars. (Bengal Dears.) 
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eyanea , Marietta leopardina , Cephaleta pur pure mint vis , C. brunneiven- 
tris and C. fmoivenirts parasitic on the brown bug ( Lecanium cojfeai) 
of coffee and Eneyrtus nietneri and Chartoeerus mu&ciformin parasitic on 
the white bug ( Pseudococcus adonidum) of coffee. This list of parasitic 
chaloids shows that the family, although the individuals are so minute, con- 
tain speoies of e^trome importance to man, and agriculturists and planters 
would do well to remember that minute flies hovering about during 
severe infestations of defoliating caterpillars or serious soale insect 
attaoks are probably there as friends aqd not enemies* Another 
chalcid is parasitic upon the so-called oheroot- weevil ( Lasioderma 
testaceum ), and cigar merchants in India should learn to distinguish 
between this miuute friend when flying about in the godown 
and the beetle 
which is the real 
author of the 
damage. The 
chalcid is of 
course beneficial.* 

As yet undeter- ^ 
w , mined species of 

Fia. 47.— Chalcid paraiitlo Fig. 48. — Perilampus Bp., parasitic 

oa tho oheroot- th « lamil 7 npon nsofal t8(ihnlA 

weevil). Oaloutta.) been f O n n d flies (Bengal Duars)?., 

parasitic upon the larvae of Poly graphic Pityogenes and Scolytm bark- 
boring beetles in blue pine and deodar trees in the North-West 
Himalayas. 

Mention has been made of the fact that some obalcids prey upon useful 
parasitic Inseots such as the great family of Tachnid two-winged flies 
(Order Diptera). A species of Perilampus, Perilampus sp. (fig, 48 ) is 
thought to be parasitic in this way upon one or both of tbe flies Tryeolyga 
bombycis and Masicera dasychirco which are parasitic upon the caterpillars 
of the moth of a species of Dasyohira . The larva of this latter Insect 
commit serious defoliation in tea gardens and in sal forests in the 
Bengal Duars and in Assam. This is an instance of a chalcid which 
is a foe and not a friend to man, since its grubs live in and feed upon 
the lame of a beneficial Insect 




Circular cm Agrl. Boon, Ent, No, 12, the Cheroot- Weevil. letuud by Tnwtoea, 
Xadiso Huewfe, Calcutta, 1908, 
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Pam. VII. Iolmeumonidae— Iohneumon Flies. 

The Ichneumons are Insects with a long slender body and many-jointed 
antennae. The wings have a well -developed series of norvures and 
colls in them ; the space on the front wing separating the second pos- 
terior cell from the cubital cells is divided into two colls by a transverse 
veinlet. The abdomen is attached to the lower or posterior part of the 
median segment. The female has usually a long protruding ovipositor. 
(See fig. 49.) These Insects are parasitic in their larval stages. 
The egg is deposited by the mother in or on or near the body of the 
grub. The larva on hatching out is a little white legless maggot which 
feeds upon the fatty tissues of its host, the latter eventually dying of 
exhaustion, although it may have sufficient strength to turn into 
a pupa first. When fall fed tho ichneumon grub spins itself up 
into a cocoon. This it may do inside the now dying or dead host 
lurva, or it may attach the cocoon to the outside of the skin, 
or it may lie free outside the latter. It often happens that two 
or more eggs are laid upon the caterpillar by tho iohneumon fly 
and then several cocoons are obtained from tho dead oaterpillar 
or from the pupa into which it has changed. Owing to the peculiar 
methods of existence of its members it will be obvious that this 
family performs a very important service to man by keeping down 
defoliating larvce and stem and wood-boring pests and, in faot, Insect 
pests of all kinds. At the same time it is also injurious to some 
extent owing to the fact that it also lays its eggs and kills off 
useful predaceous and parasitic Insects. From the little we already 
know of the life histories of some of our Indian Iobneumonid® it 
has become evident that the family is of the very first economic 
importance in this country, and its study, therefore, for this reason 
alone, is strongly advocated. 

The members of the genera Rhyssa and Thalessa are among the most 
remarkable of the iohneumon flies. These Insects have ovipositors of 
two to four inches in length (fig. 49) and are parasitic upon species 
of the family Siricidse which, as above described, live in solid wood. 
The following is a note on a portion of the life history* of a new 
and undescribed species of Rhyssa, Rhyssa sp. t which is parasitic 

* Vide foot-note on p. 119. 

f Col. 0. X. Bing bam hopes to shortly describe this species for me. 
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upon Sirex imixsrtalis already mentioned as infesting spruce in the 
North-West Himalayas, The adult Insect appears on the wing about 


the beginning of June. The female is a 
fairly large handsome fly, black in colour 
with yellow spots upon the thorax and a 
pink spot on either side of each segment of 
the b<xly. It is one inch in length with 
an ovipositor of one and a half inches 
(fig. 49). Dead mature Insects have been 
found in some numbers in spruce riddled 
by Si rex imperialism the tunnels in which 
the ichneumons wore found communicating 
with the Sirex ones in such a manner 



as to leavo no doubt that the former Fia. 49.— Rhy*ia «p. parasitic 
was parasitic upon the latter. The larval Xl^npTrTalil 

and pupal stages of the ichneumons have (N.-W. Himalaya*) 

not yet boon found. There can bo little doubt that this parasite 
is of the greatest service in keepiug down the mirnWs of the 
borer. It appears to itself suffer when the wood-wasp larva has 
gone very deep into the wood, as the ichneumon fly on becoming 
mature has then apparently not sufficient strength to boro its way 
out of the tree and dies in the wood after having gone a certain 
distance.* 


Pimpla pundator, Linn., is an ichneumon common in parts of 
i I Bengal and Assam. It 

\ f a we N'known para- 

site ^k-wonn 

moth Anthercea roylei , 
-r Moore, and has also 

* W \ dT i Indian museum from 

^ ® several species of Sa - 

F.O. M.-Piyl, punt fat or, £ *nd 9 1 par»«ttlc upon ^ a rf 

species erf SatumOd &. (Beared in Indian * 

museum, Calcutta,) moths whoso cater- 

pillars are serious defoliators. The male and female are shown in fig. 50. 
The wheat and rice weevil is parasitised by the tiny ooppery-green 


* for a taller account, vide Departmental Note, on Ineeotgithat .fleet roreetry 
No. 2. j>, IBB, and plat, 711, fig. 2, 

M 
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ichneumon fly shown in fig. 51. The fly lays its eggs on or in 
tho grubs of tho woovil us they lio feeding 
inside tho gruin. Tho iohnomnon grub, on 
hatching out, foods upon tho weevil grub, 
but in such a manner as not to kill it until 
both have reached their full size. Tho weevil 
grub then dies, tho fly grub changes to a 
pupa, from which issues tho small copper- Fig. 51 ^Petromalm oryza; 
coloured ichneumon fly. This latter pairs, parasitic upon tho 

and the female then flies about, over gram weevll (Calcutta) 

heaps searching for a grain containing a x 6. 

weevil grub in which, when found, she lays an egg. 




Pam. VIII. — Braoonidae— Braoon-flies. 

These Insects arc very similar to tho ichneumons. Tho antonnm 
■‘consist of many, nearly always more 
than 15, joints, arid the wings have 
a modoratn number of cells in them. 

They can bo distinguished from tho 
ichneumons by the fact that the 
hind body has a much less degree 
of mobility of its segments, and tho 
upper wings differ, the series of cells 
running across the wing being only 
three in the ichneumon ides whereas they aro 

four in the bra- 
con ides, and a 
i centre cell bo- 
hind 2 and 3 is 
dividod trans- 
versely into two 
in the former, 
but is undivided 
in tho latter 
( fig. 52 ). If 

Fis. 63,— A Braoonid fly. these d i 8 1 i n- 



Fig. 52.— Diagram of wing of 
Ichneumon (A) 
and of Braconld 
(B). 1,2, 3, 4 
series of colls ex- 
tending across 
the wing; a, b t 
divided cell of 
the Ichneumon 
wing correspond- 
ing with, a, the 
undivided cell of 
the Braoonid 
wing. (After 


Sharp.) 

guishing characters are remembered, the two families can always b„ 
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distinguished from ono anothor. Fig. 53 shows a braoonid fly. The 
habits of this family are similar to the last, it boing believed that its mem- 
bers are nearly all parasites. Usually they attack tho larva?, but thoy 
are bred in great numbers from pupae and occasionally from imagoes 
of other Insects. The family requires careful study in India where 
its members are undoubtedly of the greatest service to man both in 
tho field, plantation and forest. Tho writer has recently bred out Braoon 
flies from two Soolytid hark boring pests — Seohjtus major and S. minor 
(Order Coleoptera) — which infest deodar trees- in the North" W-est 
Himalayas. The flies lay their eggs in or on the scolytus grubs and the 
Braoon larva?, feed upon the latter. 
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SUPPLEMENTARY PAPER TO THE VOLUMES IN 
“THE FAUNA OF BRITISH INDIA.” 
SERIES III. PART II. 


Bv Sib 0. F. Hampson, Bart., f.z.s., f.e.s. 

( With Plate D.) 

( Continued from page 653, Vol . XV .) 

Genus SruiNGNAcoriorflis. 

Sphingonapiopm, Wllgrn. CEfv. Vet. Ak. Forh. XV. p. 138. Type . 

(1858) nanum, 

176. Sphinoonapiopsis fumilio, 

Lophura pumlio , Boise! . Spec. Gtfn. Ltlp. H<$t., I. p. 311 
(1875). 

„ pusilla, Bull. P. Z. S,, 1875, p. 244. 

„ minima, Butl., P. Z. S., 1876, p. 310, pi, 22, f. 4. 

Habitat,— Assam ; Khasjs ; Penang ; Malacca. 

Genua Euryptekyx. 

Eurypkryx, Feld. Reis, Nov. p. 5 (1874). non desor. ; Boiad. Type, 

Spec. G£n. L6p. Net., I. p. 46 (1875) molucca . 

151. Eukyptkkyx uhaga, 

Darapsa bhaga, Moore, P. Z. S., 1865, p. 794. 

Habitat, — Sikhim ; Bhutan; Assam; Nias. 

Subap. obtruncata , Roiha. Nov. Zool. IX.,8uppl., p.595 (1903). 

Habitat,— Celebes. 


Genus Rhodohoma. 


Type* 

Jlhodonoma , Butl. Trana. Zool. Soc., IX. p. 534 (1877),... triojms. 

208. Rhodohoma triopus. 

Macrogloesa triopus , Westw. Cab. Or. Ent., p. 14, pi., 6, f. 4 
(1848). 

Habitat . — Sikhim ; Bhutan ; Assam. 

Genua Macboglossum. 

Type. 


Macroglosssum, Scop. Intr, Hist. Nat., p. 414 (1777) eteUatamm. 

P&thyros, Hiibn. Verz., p. 131 (1827) ntellatarum, 

Rhamphosohisma , Wllgrn. CEfv. Vet. Ak. Forh. XV. p. 139 

(18^8) trochilm. 

Bombylia, Hdbn, Tent. Ined etellatarum. 

A. Hindwing on underside with the base white or yellow-* 

ishxwhite bombylcm . 
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B. Hindwing on underside with the base reddish or yellow 
or with yellow patch on inner area. 

a. Hindwing with the costa dilated into an antomedial 

lobe aquila . 

b. Hindwing with the costa normal. 

a‘. Forewing with band from middle of costa totornus. hmiichroma . 
bK Forewing without hand from middlo of costa to 
tornns. 

Head and thorax with two broad grey stripes 

on the olive-black ground colour . mitchelli. 

b 1 . Hoad and thorax without two broad grey stripes. 
a\ Forewing the basal area black or greenish black 
sharply defined by the straight antomedial 


band. 

a \ Abdomen brown below faro. 

b*. Abdomen tawny below passalwi. 


/;\ Forowing with the basal area much paler than 
the antomedial band. 

a 4 . Hindwing with very narrow tawny brown 

border ticllatarum. 

b A . Hindwing with more or less broad tawny or 
black border or almost entirely black. 
a r \ Hindwing tawny without yellow band or 
with u yellow hand defined on outor 
side towards costa. 
a ", Hindwing tawny. 

a 7 * Forewing with the antemodiul band 


filled in with black regulus. 

b\ Forewing with the antemedial band 

not filled in with black gyrans. 

b°. Hindwing with tawny yellow band. 


a 7 . Forewing with sharply defined grey 
medial costa area ; antemedial 
band very oblique .... •• ...... ... j parUoolor, 

b\ Forewing without grey medial costal 
area. 

o B . Abdomen with the lateral yellow 
patohes separate. 

a*. Forewing with the brown post- 

medial spot very prominent... asdmiUs. 
b*. Forewing with the brown post- 

medial spot not prominent ... bdis. 
Abdomen with the yellow lateral 

patches oanfluent,.*^,..*.*..... efficUOa. 
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b*. llindwing with sharply defined brownish 
black terminal band often dilated at 
middle, or with the yellow band ob- 
solescent. 

o rt . Forowing on npporside with the post- 
medial lines not prominent, no grey 
subapical patch on costa or streak on 
vein fi, or brown snbapical spot, ov 
brown dorsal spots on abdomen. 
a 7 . Abdomen blackish brown ventrally. xylcia. 
b\ Abdomen groyifili yellow or tawny 

ventrally corythus, 

b'\ Fore wing or abdomen with all or some 
of these markings dintinct. 
a \ Forewing with apieai patch on costa ; 
vein f> not grey before the black 

subapical spot ...... ... .. mya. 

b' . Forewiug without grey snbapical 
patch, or vein f» streaked with 
groy before the black subapical 
spot, 

a*. Fore wing with the autemodial band filled in with black 

on outer half ; underside of wings blackish brown wmifaxciata, 
b*. Forewing with tho antemedial band uot filled in with 
black on outer half ; postmedial lines distinct ; un- 
derside of wings tawny . impicto pacilum. 

o H , Fore wing with the antemedial band not filled in with 
black or entirely black. 

a u . Forewing with the antemedial band and post- 

medial lines more or less confluent glaucoptera . 

b Forewing with the antemedial band and post- 
medial lines separated by a greyish area. 
a 10 , Forowing with vein 0 streaked with grey ; 

hindwing with the yellow band not incurved... prometheus, 
b l °. Forewing without groy stroak on vein 6 or 
hindwiug with tho yellow band incurved, 
a* K Forowing with groy stroak on vein 6 ; palpus 

dirty cinnamon grey varteyalum. 

b l K Forowing without groy streak on vein G 
or palpus greyish white. 

a 1 *. Forewing with the antemedial bond filled 
in with black, its outer edge straight ; 
medial area grey, band-like ; 2nd post- 
medial line dilated below vein 0 ; palpus 
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greyish white ; abdomen olive brown 

above fringilla. 

b Xx . Forowing as in heliophilu , but the 1st post- 

medial line as strong as 2nd line diver gem. 


c 1 ' . Forowing with the antomedial band not 
filled in with black. 

a ja . Forewing and abdomen on underside 
bright tawny, or the latter black with tawny 
spots. 

a 14 , Size small.; $ with the harpe not divided, insipid a . • 
l l 4 . Size small ; $ with the harpe divided ... troglodytes . 
r, 1 ■' . Size large ; modial area of forewing wide. 


£ with the harpe divided pyrrhmticta . 

Forewing and abdomen on underside 

less tawny and more cinnamon Mem. 

183. Magroglossum stellataiutm. 

Sphinx stfillatarum , Linn, Syst. Nat., X. p. 803 (1758). 

,, rida, Itetz., Gen Ins., p. 33 (1783). 

MacrogUma nigra, Cosm., L© Nat., XIV., p. 280 (181)2). 


HihUat.— Europe ; N. Africa ; W. & C. Asov ; Japan ; China ; Sind ; 
Punjab ; Cochin China. 

101. Magroglossum rowbylans. 

Macrogloftmt bomb giant, Boisd., Spec, Gdn. Li s p. Hut., I, p. 334 (1875), 

„ walkeri, Bull., P. Z. S., 1870, p. 4. 

Habitat,— -Japan ; China ; Punjab ; Sikkim ; Bhutan ; Assam. 

1 79. Magroglossum regulus. 

Macroglossa regains, Boisd., Spec. G<*n. Lep. Hot,, I., p, 335 (1875). 

„ fervent, Butl., P. Z. S„ 1875, p. 4, pi. 1, f, 3. 

Habitat.— Bombay ; Can aha ; Njlgirib , Ceylon, 

181. Magroglossum o yuan 8. 

Macroghma g grans, Wlk., VIII., 91 (1850). 

„ zeua, Boisd., Spec. Gen. Ltfp. II<H. I. p, 337 (1875). 

„ bombm , Mab., Anu., Soc. Ent. Fr. 1880, p. 347. 

„ burmawca , lloths., Nov. Zool., I., p. 58, pi. 5, f. 3 (1894), 

Habitat. — Punjab ; Bombay ; Madras ; Nilgiuis ; Ceylon ; Burma ; Borneo ; 
Java ; Flores ; Scmiu ; Letti ; Kisser 

182. Magroglossum afkigtitia. 

Afacroglowa aj/ictitia, But!., P. Z. 8., 1875, p. 240, pi. 30, f. 7. 

„ viath, Butl., P. Z. S., 1875, p, 240, pi, 30, f. 5, 

Habitat— Madras ; Nilgiris ; Ceylon, 

182a. Magroglossum particolor. 

Macroglomm parlicolor , Both*., Nov. Zool., IX., Supply p. 636, pi. iv, f. 13 
1 903). 

Habitat.*— Mahe ; Madras, 
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184. Macroglossum relis. 

Sphinx belts., Linn, Syst. Nat., X*, p. 493 (1758). 

Macroglossa pyrrhula, Boisd., Spec. G6n. Up. H<H., I , p. 338 (1873). 

„ oph, Boisd., Spec,, Gen , L6p. Bet. 3., p. 345 (1875). 

Habitat . — Loo Choo la.; Cuina ; Punjab ; Sikhim ; Bhutan ; Assam ; 
Madjas ; Ceylon ; Tonkin. 

195* Maobogiajssum assimius, 

Macroglasmm awimiUs, Swaina., Zool. Jllnat., pi. 64 (182J), 

Macroglossa gitia, Herr., Scluitf. Aumer. Eur, Schmett, f. 107 (1854). 

„ bengalenm , Boiml., Spec. G6n. LAp. HeC, I. p. 341 (1875). 

„ lardcolor, Moore, P. Z tt., 1879, p. 387. 

„ Mia, Hmptift., 111. Het. B. M., IX., p. 58, pi. 157, f 15 (1893). 
Habitat. — Madras ; Nilgiris ; Ceylon ; Java. 

195a. Macroglossum pyruhosticta. 

Macroglonsa pyrrhosticta, Butl. P. Z, S,, 1875, p. 242, pi. 38, f. 8. 

„ mtapyrrha, Butl., P. Z. 8 ., 1875, p. 243, pi. 30, f. 0. 

Habitat . — Japan ; Loo Choo Ib. ; China ; Sikhim ; Bhutan ; Annam ; 
Tonkin ; Philippines ; Lombok. 

1953. M acr ogloss u m trog lo lv ytu b . 

Maeroglomi troglodytus, Boisd., Spec. Gen. LAp. Het., I, p. 344 (1875). 

Habitat. — China ; N. and S. India ; Ceylon ; Java. 

194. Macroglossum insipida. 

Macrogloma imipida, Butl., P. Z. 8., 1875, p. 242, 

„ limuta , Swinh., Oat. Het. Mus. Oxon, I., p. 4, pi. 1, f. 1 (1892). 

IlahUal*— N. and 8 . India ; Ceylon ; Andaman8 ; Penang ; Borneo ; Java. 
Subap. papuanum, Koths., Nov. Zool., IX., Snppl., p. 642, pi. iii., t. 9 (1903). 
Habitat Ferguson I. ; D’Entrecasteaux Is.; Sudebt ; St. Aignan 
Queensland. 

Subsp. pmilum, Both*., Nov Zool., IX., Suppl., p. 643, pi. iii., f, 17 (1903). 
Habitat . — Loo Choo Ib. 

189. Macroglossum sitiene. 

Macroglosm ntiene , Wlk., VIII,. 92 (1856). 

„ mmea, Boisd., Spec. GAn LAp HAt., I., p. 340 (1875). 

„ mgrifamata, Butl.,:P, Z. S., 1875, p. 24, pi. 37, f # 3. 

„ oriental is, Butl., Trans. Zool. Soo., IX., p. 528 (1877). 

//a&t7,at.~-NiLGiRt8 ; Ceylon ; Philippines. 

189a. Macroglossum eringilla, 

Macrogiosm fringilla , Boisd., Spec. GAn. LAp. HAt., L, p. 362 (1875). 

„ heliophila , Boiad. Speo. GAn. LAp. Het, I., p. 354, pi, II, £. 2 (1875 
„ hanita , Swinh., Cat. Het. Mas. Oxon., I., p. 5, pi. 3, f. 2 (1892) 

„ hochooana, Roths., Nov. Zool,, I., p. 67 (1894), 

Habitat .-*- Loo Choo Is. ; Honkong ; Formosa ; Tonkin ; Nilgiris ; Borneo 
Philippines ; Java. 

196. Macroglossum divergent 
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Maorogloma divergent, Wlk., VIII., 94 (1856). 

Habitat, — Ceylon . 

196a. MaCROOLOSSUM PROMETHEUS. 

MacrogUmum arcuatum , Moore, L^p. E. I. C., p. 262 (1857), non desor. 
Macraglowa promethms, Boiftd., Spec. G3n. L6p. Het., I., p. 355 (1875). 

Habitat, — Ceylon; Penang ; Malacca ; Borneo ; Philippines ; Nias; 

Java, 

Subftp. inuxitata, Swinh. Cat. Het. Mub. Oxon., I., p. 6 (1892). 

Macroglowa incompicua, Roth*., Nov. Zool., I., p. 68 (1894). 

Habitat* — N kw Guinea: Rossell. I.; St. Aionan ;Febcujsson and Trorkiani) 
Is ; Queensland. 

1965. Macroglossum vabikoatum. 

Macroglomum variegatum , Roths., Nov. Zool., IX., Suppl., p. 653 (1003). 
Habitat. — Sikkim ; Assam ; Sumatra ; Borneo. 

184a. Macroglosbum bag a. 

Macrogloua mga, Bull., Ent. Mo. Mag., XIV., p. 206 (1878). 

„ kiushiumm , Eothft., Nov. Zool., I., p. 66 (1894). 

„ glaucoplaga, Hrapsn.. J. Bomb. N. H. Soo., XIII., p. 40, pi. B, 
f. 13 (1900). 

Habitat. — Japan ; Sikhim. 

190. MACROGLOSBUM ULAUCOPTEUA. 

Macrogloaaa glaucoptera, Butl., P. Z. 8., 1875, p. 241, pi. 36, f. 9. 

„ obmtripe Butl., P. Z, S., 1876, p. 309, pi. 22, f. 5. 

„ lepsoha , Butl., Tranft. Zool, Soc., IX., p. 635 (1877). 

„ funcata, Huwe, Berl. Ent. Zoit., XL., p. 358, pi. 3 ; f. 5 (1895). 

Habitat.— Bengal, Calcutta ; Ceylon ; Penang ; Malacca ; Java. 

187. Macroglossum bemifasciata. 

Macroglosna vemifa8ciata f Hmpfln., Moths. Ind., J., p. 115 (1892). 

Habitat . — Burma ; Labuan, Borneo ; Java. 

201. MaCKOOLOSSUM A<iUlLA, 

Macroglossa aguila, Boiftd., Spec. G^n L<$p H6t., I., p. 344) (1875). 

„ interrupta , Butl., P, Z f S., 1875, p. 242, pi. 37, f. 2. 

Habitat . — Sikhim ; Assam ; Cochin China; Malacca ; Borneo ; Philippines, 
186a. Macuoolossum hylvxa. 

Maoroglosaa sylvia, Boiad. Spec. G^n, L6p. H5t., I, p. 350 (1875). 

„ obscura , Butl. P. Z. S., 1875, p. 5, pi. 1, f. 2. 

Habitat, — Formosa ; Assam ; Ceylon ; Perak; Java ; Celebes. 

186. Maoroolossum corythus. 

Macro# ioata corythm , Wlk., VIII., 92 (1866). 

„ proximo, Butl. P. Z. 8., 1875, p. 4, pL 1 , f. 1 (1875). 

Habitat*— 8. India ; Ceylon. 

Bubsp. 1, platyvanihum, Roths., Nov, Zool., IX., Suppl., p. 660, pi. iv, 
11(1903). 

Habitat* — Loo Ohoo Is. 

18 
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Subsp. 2, iufeate, Butl., P. Z. 8,, 1875, p. 241, pi. 37, f. 5. 

Habitat. — China ; Formosa ; Sikhim ; Bhutan ; Assam ; Burma ; Tonkin ; 
Penang ; Perak ; Andamans ; Borneo ; Pailipfinics ; Java; Flores; 
Sumra ; Celebes, 

Subsp. 3 ,pylmu, Feld., Sits. Ber. Ak. Wiss. Wien., XLI1I., p. 29 (18(il). 
Macroglossa phUgeton, Bated. Spec. Gen. Lep. Hot., 1., p. 346 (1875). 

„ motacilla , Boted. Spec. Gen. Lep. H6t., 1., p. 347 (1875). 

„ cymria , Boisd. Spec. G6n. Lep. IJ<H, I., p. 350 (1875). 

,, appreximam, Lucas, The Queenslander, XXXIX., p. 834 (1891). 

,, labroxa , Swinh., Cat. H£fc. Mus. Ox on., 1., p. 5 (1892). 

„ moluc.ceimz, Roth«. Fov. Zool, 1., p. 67 (1894). 
i/a5//aL—MoLUCCAs ; New Guinea and adjacent Islands ; Queensland, 
Subsp. 4, xanthurus, Roths., Nov. Zool., IX., Suppl., p. 662 (1903), 

Habitat . — T EN I M RE K Is. 

Subsp. 6 9 fulvicaudata t But!., A., Ab N. II. (5), X. p. 155 (1882). 

Habitat . — Bismarek Archipelago ; Solomon Is. 

Subsp. 6,fmcioauda, Roths., Nov. Zool., IX., Suppl., p. 663 (1903). 

Habitat . — Loyalty Is. 

200. Mackoglossum hemichkoma. 

Macroglossa hcmickroma , Butl., P. Z. 8., 1875, p. 243, pi. 37, f, 1, 

Habitat.— Assam ; Borneo; Philippines ; Java. 

198. Macroglossitm pahhalus. 

Sphinx 2 >assalm t Drury, Illustr. Ex. Ins., 11., p. 52, pi. 29, f. 2 (1 773). 

„ pandora , Fabr. Ent. Syst III., p. 380 (1793), 

Macroglowa stumm , Boiad. Spec. Gen. Lep. Hit., 1., p. 349 (1875). 

Habitat. — Loo Choo Is. ; China ; Formosa ; Cochin China. 

Subsp. rectifancia, Feld. Reis. Nov., pi. 75, f. 7 (1874). 

Habitat, .— S. India ; Ceylon. 

199. Macroglossitm faro. 

Sphinx faro , Cram., Pap. Kxot., III., p. 165, pi. 385, f. c. (1780). 

Habitat.— Loo Caoo Is ; 8. India ; Penang ; Perak ; Borneo ; Java. 

197. Mackoglobsijm mitchellj. 

Macroglowa mitchelli, Min. Enum, (Jorp. Anim. Potr. Lop., p. 95 (1857). 
Habitat . — J ava. 

Subsp. imperator , Bull., P. Z. 8^1876, p. 243, pi. 37, f. 4. 


Habitat.— Assam ; S.Indla ; Ceylon. 

Genus Uhopalo psyche. Type. 

Rbopah ipoijche, Butl. P. Z. S., 1875, p. 239 nycteria . 

177. Uhopalopsycuk nycteris. 


MacrogUma vyctem > Koll., HUgel’s Kashmir, IV., 2, p. 458, pi. l'J, f. 5 (1844). 

„ volucrh, Wlk., VIH., 94 (1856). 

Habitat .— Loo Choo Ik. ; W. China ; Punjab ; Kashmir ; Sikhim ; Bhutan ; 
Assam, 
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178. Rhopalopsychf, bifasciata. 

Jihopalopsyche h\f antiaUi , Butl., P. Z, 8., 1870, p. 239, pi. 30, f. 4, 

Habitat. — 8. India ; Ceylon. 

Subfamily Pergehin.*:. 

A. Proboscis* with the base exposed ; palpi with the 2nd joint not contiguous. 
a. Palpus with the 2nd joint distinctly narrower than 

the 1st, more or less tapering apically Cechenetut. 

b t Palpus with the 2nd joint not narrower than the 1st. lihayauti n. 

B, Proboscis with the base not exposed ; palpi with the 

2nd joint contiguous, 

a. Palpus with the scaling at apex of 1st joint dense 
and regular on innerside. 

a’. Palpus with apical tuft of scales on innerside 
of 2nd joint directed downwards and inwards. 

«*. Palpus with the scaling of 1st joint on outerside 


longest just below' the apical cavity Rhyncholaba . 

h l . Palpus with the scaling of 1st joint on outerside 

longest at base Theretra . 

b\ Palpus without apical tuft of scales on inner 

side of 2nd joint nipjxtiion. 

b. Palpus with the Healing at apex of 1st joint not 
dense, and irregular on innerside. 

a 1 . Palpus rough with long scattered hairs Fergem. 

h l . Palpus without or with very few Jong scattered 

hairs Celerio. 

Genus Celerio, Type, 

Celerio, Oken, Lehrb., Naturg. III., I, p. 7G1 (1816) gallii, 

Phry.rm , Hiibn., Vent., p. 137 (1827). . Unmta, 

A. PulviUus present. 

a. Forewing with the veins traversing the brown 

band pale, the pale band sharply defined limata . 

b , Forewing with the veins not pale, 

a. Forewing with the costal area on upper- 

side brown and clearly defined gallii, 

h. Forewing with the costal area pale with 
a large patch beyond apex of cell, a 
prominent broad basal band mewa. 


B. PulviUus vestigial, represented by a very small process or flap. 
a« Forewing with the costal area on upperside 
brown and sharply defined, the veins on brown 
postmedial band not pale, terminal band 
slightly paler than postmedial band ; under- 
side not rosy red .... zyyophylli. 
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b . Forewing if the costal area is all brown with tho 
veins on postmedial band palo, or the ter- 
minal band palo, or undorsido rosy red euphorbia.. 

154. CeLERIO FUPHORDIA2. 

Sphinx euphorbia, Linn. Syst. Nat., X., p. 492 (1 758). 

„ emhz, Hiifn., Borl. Mag. II., p. 180 (1774). 

Deiiephila paralku, Niokerl , Bohm. Tag., p. 22, f, 2 (1837). 

„ helio8Copi<v, Sely-Longch. Ann, Hoc. Ent. Belg. , I., p. 40 (1857) 

, grentzenbergi , Staud. Ent. Nachr., XI., p. 10 (1885). 

„ lajitolsi, Thierry, Mieg. Le Nat., XI., p. 181 (1889). 

, rubrescewt, Garbowski, Sitz. Ber. Ak. Wisn Wien., p. 917 (1892). 

„ defecta, Calb. Iris, II., p. 88 (1899). 

„ nigrescent, Roths., Nov. Zool., IX., Suppl., p. 720 (1903). 

„ reniricta , Roths., Nov. Zool., IX., Suppl., p. 720 (1903), 

Habitat . — Europe to S. England and S. Sweden ; Caucasus. 

Subsp. 1, dahli, Geyer. Ilubn, Samml. Eur. Schmott. Sphing., pi. 30, f. 101 4 
(1827). 

Habitat . — Corsica ; Sardinia. 

Subsp. 2, tithymali , Boisd. Icon. Hist. Lep. II. p. 30, pi. 51, f. I (1834). 
Habitat. — C an arieb. 

Subsp. 3, mauretanica , Staud. Cat. Lep., II., p. 36 (1871). 

Deiiephila deserticola, Bartol., Rukl. Groaschemett, H., p. 79 (1899). 

Ha bi tat. —Morocco ; Algiers. 

Subsp. 4, con8picua, Roths., Nov. Zool., IX., Suppl., p. 720 (1903). 

Habitat.— Asia Minor ; Syria. 

Subsp. 5, Mm t Fung. Berl. Ent. Zoit., XLVII., p. 235, pi. 3 (1903). 

Habitat. — Cilicia. 

Subsp. 6, oentraiasica, Stand., Stott. Ent. Zeit., XLVIIL, p. 64 (1887). 

Habitat . — Transcaspia ; Afghanistan. 

Subsp. 7, roUrtsii , Butl. P. Z. S., 1880, p. 411, pi. 39, ff. 9-10. 

Deiiephila peptide*, Christ. Ent. Nacher., XX., p. 333 (1899). 

H abitat . — Transcaspia ; Afghanistan. 

Subsp. 8, nervosa , Roths. Nov. Zool., IX. Snppl., p. 721 (1903). 

Habitat.— Punjab ; Simla. 

Subsp. 9, costata , Norden. Bull. Mosc., XXIV., 2, p. 444, pi. xi ff. 8-4 (1851). 
Habitat.— Transbaikalia. 

155. Ckleuio gallii. 

Sphinx galUi , Rott., Naturg., vi , p. 107 (1775). 

Deiiephila phileuphorbia, Muts., Wiegm. Aroh. Nature., VIIJ., pl.171.pl. 8 
(1840). 

Habitat.— Eukope ; W. & O. Asia ; Japan ; Kashmib. 

Subsp. intermedia, Kirby, Faun. Bor. Am. IV., p. 302 (1834). 

Deiiephila chamamerii, Harris, Sillim. Journ. So., Art. xxxvi., p. 305 (1839). 

•> canademis, Guen. Am. Soo. Ent. Fr. 1868. p. 7. 



THE MOTHS OF INDIA . 


141 


Habitat . — Canada ; U. 8. A. to Colorado and Georgia. 

155a. Celerio nioaca. 

Sphinx waata, Prunner. Lep Pedom,, p. 8G (1798). 

„ cyparimcc, Hiibn. Samml. Eur. Sohmett. Spiling, f. 115 (1827), 
Habitat.^S, Europe ; Caucahia ; Transuarpia, 

Hubsp, 1, oaetifidma, Austant, Le. Nat., V, p. 300 (1883). 

Ddlephila carnea, Austant, Le. Nat., XI., p. 232 (1889), 

Habitat — Morocco ; Algiers. 

Subsp, 2, lathyrus , Wlk., VIII., 172 (1856). 

Ha5*7a<.~~PuNJAii ; Kumaon. 

1 556, Celerio zygorhylli. 

Sphinx zygophylli , Ochs. Schmctt., II., p. 226 (1808). 

Habitat , — S. Kussia ; W. & C. Asia j Persia ; Afghanistan. 

153. Celerio lineata. 

Sphinx lineata, Fabr. Syst. Ent., p. 541 (1775). 

„ daucm, Cram. Pap. Exot., II., p. 41 , pi. 125, f. D (1 777). 

Habitat . — Canada to Argentina. 

Subsp. liwmica, Esp. Schmott., II., p. 88 (1779). 

Sphinx hoechlini , Fuessly, Arch. J., p. 1, pi. 4 ff. 1-4 (1781). 

Habitat. — 8. Europe ; N. Africa ; Natal ; W. & C. Asia ; Persia ; Afghan- 
istan ; China ; Punjar ; Bengal, Calcutta. 


Genus Pergesa. 

T m*- 

Pergesa, Wlk., VIII., 149 (1856) porccllm. 

Cinogon , Butl., Trans. Ent. Soo., 1881, p. 1 .. asholdmms . 

A. Hindwing with the terminial area bright rosy rod ... el'pctwr. 

B. Hind wing with tho terminal area suffused with oinna- 

mon . rivtdaris . 

119. Pergesa elpenor. 

S/yhinx elpettor , Linn. Byst* Nat., X., p. 491 (1758). 

„ porcm , Hotz, Gen, Ins,, p. 34 (1788), 


Elpmor vitis, Oken, Lehrb. Naturg. III.-L, p. 760 (1815). 

Deilephila stamlfum, Bartel, Rtihl, Gross Bokm. II., p. 122 (1900). 
MMopdlun dpenordlm^ Staud. Cat. L6p. pal., p. 104 (1901). 
Habitat.— Europe ; W. & C. Asia ; Amurlanp, 

Subsp. 1, leww, Butl., P. Z . S., 1875, p. 247, 

Habitat.— Japan ; China. 

Subap. 2, macromera, Butl., P, Z, fiL, 1875, p, 7. 

Habitat.— Assam. 

119a. Pergesa rivularhl 

dmrocampa rivtdaria, Boisd. Spec. (Wn. Wp. H6t., I* p. 280 (1875). 

„ fratema. Bail., P, Z . ^ 1875, p. 247. 

Habitat ,— Ohitral ; Punjab ; Si&hxm ; Sind. 
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Genus Hippotion. 

Type. 

Hippotion, Hiibn., Verst,, p. 134 (1827) celerio. 

Isoples , Httbn., Verz., p. 134 (1827) ... eson. 

A. Hindwing not red relox. 

B. Hindwing rod or ferruginous, at least on basal area. 

a. Hindwing with black postmodial band celerio. 

b, Hindwing without black postmedial band. 

a'. Hindwing with the base L>lnck ccheclw*. 

b'. Hindwing with the base red. 

a'*. Palpi with prominent white lateral line near 

eye raffle* *. 

h *. Palpi without prominent white lateral line 

near eye boerharia. 

127. Hippotion velox. 

Sphinx relax , Fabr., Ent. 8yst. III., 1., p. 378 (1793). 


,, vigil, Oner. Doless, Voy, Ind., II., p. 80, pi. 25, f. 1 (1843). 

Panacra Ugnaria , Wlk., VIII., 150 (1850). 

Sphinx phony x, Herr. Schaff. Ausser. Eur. Schraott., f. 478 (1850). 

Chrerocampa smnhoei, Moore, P. Z. 8., 1802, p. 302. 

„ porkii, Boisd., Spec. (Mn. L£p. Hot., 1., p. 248 (1875). 

Panacra rosea , Roths., Nov. Zool., 1„ p. 79, pi. 0, f. 14 (1894). 

„ Ufuenm, Roths., Nov, Zool., I., p. 79 (1894). 

„ griseola , Roths., Nov. Zool., I., p. 80 (1894). 

„ pseudovigil , Roths., Nov. Zool., I., p. 80 (1894). 

Habitat. — N. & S. India ; Ceylon ; Burma : Andamans ; Nicobars ; Penang ; 
Java ; Christmas I. ; Lombok ; Sumba ; Tenimber Is. ; Amboina ; Buru ; New 
Guinea ; D’Entrecasteaux Is. ; Louisiades ; Queensland ; Lifu ; Fiji, 

123. Hippotion celerio. 

Sphinx celerio, Linn. Syst. Nat., X., p. 491 (1758). 

„ tisiphona , Linn. Syst. Nat,, X„ p. 492 (1758). 

Phalrena intjuilinus , Harris, Esp. Engl, Ins., p. 93, pi. 28, Lop. f. 1 (1781). 
Hippotion ocis i Hubn. Vcrz., p. 135 (1827), 

Deilephila alboUmala, Montr. Am. Hoc. Linn. Lyon (2), XI. p. 250 (1804). 
Habitat. — Old World except far north and New Zealand. 

121. HlPPOTTON RCHECLUg. 

Ohmrocampa echeclue , Boisd., 8t>ec. H4n. Lep. H6t., I., p, 233 (1875). 

„ elegant. But!., P. Z. S., 1875, p. 8, pi. 2, f. 1. 

Habitat.— Assam ; Madras, Madura ; Burma, BawHsin ; Sumatra ; Philip, 
pineb ; Java ; Lombok ; Celebes ; Sumba. 

122o. Hippotion kafflesi. 

Chwocampa raffksi, Butl. Trans. Zool. Soc., IX., p. 556 (1877). 

ft rinacea, Hmpsn. HI. Het. B. M., IX., p. 57, pi. 157, f. 2 and pL 176 
f. 2, 2 a (1893). 
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Habitat. — N. & 8. India ; Ceylon ; Sumatra ; Java ; Celebes. 

122. HlPPOTION BOERHAVl^E. 

Sphinx buorhaviw, Fabr. 8yst. Ent., p. 542 (1775), 

„ vampyrua, Fabr. Mant. Ins. II., p. 1)8 (1787). 

„ octopunctata , Grncl. Syst. Nat., I., 5, p. 2386 (1790). 

Chfcrocampa roattta y 8winh. Cat. Hot, Mus. Oxon., p. 16 (1892). 

Habitat . — N. & 8. India ; Ceylon ; Burma ; Malacca ; Penang ; Bunguran ; 
Natuna Ih. ; Sumatra; Borneo; Java; Lumbok ; Siimba ; Celebes; 
Kisser; Larat ; Key Is.; New Guinea; Tkobriand Is.; Louibiadks; 
Woodlark; N. Pommern ; N. Lanendkkg ; N. Hanover; Solomons; 


Qubi-nbland. 

Genus Theretka. 

T m- 

Theretra , Hubn., Vorz., p. 135 (1827) nesaus. 

Orms s Hi'tbn., Vers., p. 136 (1827) gnoma. 

Gnathoatypaia, Wllgrn. CEfv. Vet. Ak. Forh., XV., p. 137 (1858) capmsis . 

H atfu a F Moore, Lep. Oeyl. II., p. 19 (1882) .. latreilei. 

A. Hindwing red. 

a. Hindwing with the baso black. 

a*. Thorax with dorsal grey stripe ; abdomen without 

lateral basal black patches. mfjum . 

ft 1 . Thorax without dorsal grey stripe ; abdomen with 

lateral basal black patches alecto. 

b. Hindwing with the base red ... pallicusta. 


B. Hindwing not red or with narrow, ill-defined reddish 
tawny band. 

a. Abdomen with dorsal lines or tawny or ochreous sub- 
dorsal stripes arising from segment 3 and no pro- 
minent lateral basal black patches. 
a\ Palpus with the cavity large and shurply defined, nemtun. 
ft'. Palpus with the cavity more or less concealed or 
made irregular by rough scaling. 

a a . Forewing with broad grey subtorminal band griaeomargtnata 
ft' 4 . Forewing without broad grey subterminal band. 
a*. Forowing with the stigma situated on an ill- 
defined dark patch, postmedial band curved 
or Indistinct except at inner margin where 
with the antomodial band it forms a square 

patch, or the wing nearly all brown mttignia. 

b\ Forewing with the stigma isolated, followed 
by a straight oblique dark band, formed 
of two or three distinct lines. 
a 4 . Abdomen with the pale dorsal line simple, 

white pinantrina. 
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Abdomen with tho pale dorsal line more or 
less prominently formed of two lines, 
a*. Forewing with the dark postmedial Iwmd 
formed by lines 1*2*3, the last heavier 

than line 2 oldetdaudice. 

b n . Forewing with the dark postmedial band 
formed by linos 1*2, line 3 separate 
and not so heavy as line 2, especially to- 
wards inner margin lycetus . 

b. Abdomen without dorsal lines, or with black lateral 
basal patch and without yellowish subdorsal stripe. 
a 1 . Palpus with the cavity at end of 1st joint partially 
concealed by rough scaling. 
a 1 . Abdomen abovo olive chostnut, below ferrugin- 
ous or red * cantoned. 

6 a . Abdomen above drab, below buff or vinaceous 

buff latreillei , 

b l . Palpus with the cavity at end of 1st joint sharply 
dofined. 

a 2 . Forewing with series of dark points on the line 

arising from apex boieduvali . 

b a . Forewing without scries of dark points on the 
line arising from apex, or tho lino incurved to 
costa ; abdomen without dorsal lines. 

Forewing with the apical lino joining a post- 
medial line with which it forms a single line 


from apox to inner margin clotho . 

5 8 . Forewing with tho apical line, if present, sepa- 
rate from tho postmedial line which is in- 
curved towards costa ynoma, 

157. Thereto a NEsatJH. 


Sphinx nennuH, Drury., Illustr. Ex. Ins., II., p. 46, pi, 76, f. 1 (177! 1). 

„ equentris, Fabr., Ent. Syst. iii., I., p. 365 (1793). 

Chrrrocampa rubicundm, Bchaufuss, Nung. Otiosus I., p. 18 (1870). 

Habitat. — J a pan ; Punjab ; Sikhim ; Bhutan ; Assam ; Bombay ; Made At * 
Ceylon ; Burma ; Malacca ; Sumatra ; Nias ; Borneo ; Java ; Lombok ; Alow; 
Tenimber ; Amboina ; New Ouinea ; Louisiades ; D’Entrecasteaux Is. ; Tbo- 
bbianp Is. ; Queensland ; Lieu. 

141a. Thebetra boisduvau. 

Sphinx boieduvali , Bugn., Ann. Soc, Ent. Fr., 1839, p. 115. 

Chcerocampa punctivenata, Butl., P. Z. 8., 1875, p. 248. 

Habitat —' Turkey; Asia Minor; Bikhim ; Assam; Bum atr a; Borneo; 
Java ; Lombok. 

141. Thebetra clotho. 



THE MOTHS OF INDIA . 


145 


Sphinx dotho, Drury, Illuatr, Ex, Ins., II., p. 48, p], 28, f. 1 (1773), 

Deilephila oyrem , Westwd., Catt. Op. Ent., p. 13, pi. 6, f. 1 (1848). 

Chmrocampa biatrigata, Butl,, P. Z. S., 1875, p. 249. 

„ aspereata, Kirby, Trans. Ent. Soc., 1877, p, 241. 

Habitat. — N. & 8. India ; Ceylon ; Andamans ; Malacca ; Sumatra ; Borneo ; 
Philippines ; Java ; Lombok ; Sum ha ; Dili ; Timor ; Celebes. 

Subsp. celata, Butl., P, Z. S., 1877, p. 472. 

Ckmrocompa luteotincta , Lucas, Queenslander, XXXIX., p. 894 (1891). 

„ doacinay Miskin, Pr, Hoy. Soc, Queonal., VIII., p. 16 (1891). 
Theretra li/uensis, Roths., Nov. Zool., I., p. 78 (1894). 

Habitat.— New Guinea; Fkuqusson I.; Trobriand Is.; St. Aignan ; Bougu ; 
Solomons ; Queensland ; Lifu ; Amboina ; Ceram ; Tenimber ; Key Is. 

1415. Theretra gnoma. 

Sphinx gnoma , Fabr., Syst. Ent., p. 526 (1776). 

„ butus, Cram., Pap. Exot , II., p. 88, pi. 152, f. A. (1777). 

Chmrocampa gonograpta, Butl., P. Z. 8., 1875, p. 249, 

Habitat. — S. India ; Ceylon. 

140. Theretra latrkillei. 

Sphinx latreiUei , MacLeay, King's Burv. Austr., II., p. 464 (1827). 

Chmrocampa comminuen », Wlk., xxxi, 31 (1864). 

„ deeerla, Bull., Trans. Zool. Soc., IX., p. 638 (1877). 

„ walduohi , But!,, Trans. Ent. Soc., 1877, p, 398, pi. 9, f. 2. 

„ amara , Swinh., Cat. Het. Mus. Oxon., p. 17, pi. l f f. 9(1892). 

Habitat. ; Ceram ; Bourn ; Obi ; Key Is. ; Aru ; New Guinea ; 
Queensland ; W. Australia ; Bismarck Arch. ; Solomons. 

Subsp. lucad, Wlk., YIU, 141 (1856). 

Deilephila spilota ) Moore, Cat. Lep. E, I* C., p. 277 (D57). 

Chasrooampa procne, Clemens, Journ. Ac. Nat. Sci. Philad., IV, p. 151 (1859). 

,, tenebrom, Moore, Lep. Ceyl., II., p. 20, pi, 86, f. 2’2 a (1882), 
Habitat.— N. & 8. India ; Ceylon ; Malacca ; Andamans ; Sumatra ; Nias ; 
Borneo ; Philippines ; Lombok ; Sumba ; Celebes ; Dammer I. 

120. Theretra alecto. 

Sphinx* aUcto, Linn,, Byst. Nat., X., p, 492 (1758). 

Habitat.— Formosa ; N , & S. India; Borneo; Nias; Java; Sumbawa; 
Sumba ; Celebes ; Labat ; Tenimber ; Key Is. 

Subsp. oretioa , Boisd., Ann. Soo. Linn., Paris, 1827, p. 118, pi. 6, f. 5. 

Theretra freyeri, Kirby, Cat. Lep. Het., h t p. 650 (1892). 

Habitat.— Asia Minor ; Syria ; Persia ; Transcaucasia ; W. Turkistan. 
121a, Theretra euppusA. 

Chmrocampa mfnea, Wlk., VHL, 146 (1856). 

*„ hector y Boisd., Spac. G4n. L4p. H4t., I., p. 230 (1875). 

Habitat.— China ; N. India ; Penang; Perak; Singapore; Sumatra; Bo 
mo ; Java. 

124. Theretra lycetus. 

19 
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Sphinx lycetus, Cram., Pap. Exot. I., p. 96, pi. 01, f. D (1775). 

Chcerocampa ruaina, Butl., P. Z. 8., 3875, p. 248, pi. 37, f. 6, 

„ prunosa, Bull., P. Z. S., 1875, p. 022. 

Habitat r- PUNJAB; Sikhim ; Ceylon ; Burma ; Pi ; nang ; Java. 

125. Theretra OLDEN LANDIS. 

Sphitix oldenlandicc, Fabr. Syst. F,nt., p. 542 (1775). 

„ drancuH, Oraui., Pap. Exot., II. , p, 50, pi, 132, f. F (1777). 

„ argmtata, Flaw., Trans. Knfc. Woe., 1842, p. 334. non closer. 

Xylophaiier. (jurty KjHuhn., Sam ml. Exot. Schmott., Zutr., 111., p. 28. fl‘. 513*14 
(1827). 

Chcerocampa sordid a, Wlk., VI II., 148 (1850). 

„ jmellaris, Butl., P, Z. S., 1875, p. 023. 

Deilephila proxima, Austant, Le Nai,, 1892, p. 09. 

Habitat. — Japan ; China; Formosa; N, & W. India ; Ceylon ; Penang; 
Sumatra; Borneo; PmumNEs; Java ; Sumpa; Celebes; Amroina ; Key 
I, ; New Guinea. 

Subsp. fortnata, Wlk., VIII., 148 (1850). 

Habitat.— -Queensland ; W. Australia ; N. S. Wales. 

120. Theretra pinastiuna. 

Sphinx pinastriw, Martyn, Psyche, pi. 29, f. 81 , and pi. 30, f. 85 (1797). 
Chcerocampa silhetenm, Wlk., VUI., 143 (1850). 

„ bmctu, Moore, Lop. E. 1 C., p. 278, pi. .11, f. 5*5<i (1857). 

Habitat. — J apan ; Formosa; N. & S. India ; Ceylon ; Burma ; Penang ; Suma- 
tra ; Borneo ; Java. 

Subsp, intemcia, Bull., P. Z. S., 1875, p. 023. 

Habitat. — Philippines ; Celkmw ;8umha ; Amroina ;New Guinea ; Bismarck 
Arch ; Solomons ; Queensland. 

128, Theretra insignis. 

Panaora insignis, Butl., A. M. N. FI. (5), X., p. 432 (1882). 

Habitat .-—An dam an s. 

Subap. kuehni, Roths., Nov. Zool., YU., p. 274, pi. 5, f. 2 (1900). 

Habitat . — Java ; Dammer I.; Tenimrkr. 

130a. Theretra griseomarginata. 

Cluvrocompa griseomargmata, IJmpsn., J. Bomb. N.H. Soc., XI., p. 281, pi. A , 
f. 12 (1898.) 

Habitat*— Sikhim. 

144. Theretra pallicosta. 

Charocampa pallicosta, Wlk., VIII., 145 (1850). 

Habitat —Hongkong ; Assam ; Canara ; Ceylon ; Burma. 

138. Theretra castanka. 

Pergcsa castanea, Moore, P. Z. S., 1872, p. 560. 

Charocampa liyimhuda, Hmpsn., J, Bomb. N. H. Soc., XIII. p 39 pi B 
f. 12 (1900). ' ' 

Habitat r— Canara, 
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Genus Rhyncholaba. 


Type. 

Rhyncholaba , Roths., Nov. Zool IX., Suppl, p. 789 (1903) actens. 

158. llliYN fill OL AH A ACTKUS. 

Sphinx act me f Cram., Pap. Kxot., III., p. 93, pi, 1248, f. A (1779). 

Panacea butleri , Moths., Nov. Zooh, 1., p. 80 (1894), 

Habitat. — N. & S. India ; Crylon ; Pknang ; Bornko ; Nias ; Java ; Lombok ; 
Sumuawa ; Sum da ; Bourn. 


Gonus Kit ag A mis. 


Rhayaatin, Roths., Nov. Zool., IX,, Huppl., p. 791 (1903),,,... 

A. Rind wing on underside with prominent black stigma 

B. Hindwing on underside without black stigma. 

a. Palpus with the 2nd joint much constricted at base. 

b . Palpus with the 2nd joint not constricted at base. 
a 1 . Thorax dor sally suifusod with rod ; underside 

of body and wings rosy red 

b l . Thorax not dorsally suffused with red. 
a a . Forewing with single series of prominent 
white subtenniual lunules 


Type. 

velata. 

albomarginatm . 
acuta. 


glvrioaa . 


lunata . 


b' k . Forewing with two series of white spots, or 
broad diffused band or no white subter- 
minal markings. 

« s . Forewing with series of white subtermi- 
nal spots preceded by a straight white 
lino from apex to vein 4, then a lunulute 
line to vein 1 ; underside of body and 
wings ochreous . olivacea. 

IP. Fore wing without these markings. 
a 4 . Wings on undorside densely irrorated 
with brown ; terminal band of lore- 
wing not conjoined to brown basal 
area ; no white subterminal scaling 
on f crowing above ; abdomen with 

lateral yellow stripe velata. 

b'. Wings on undorside less densely 
irrorated with brown ; forewing with 
the terminal band conjoined to basal 
brown area betweeu veins 5 and 4. 
a\ Forewing on underside with the 
costal half of cell of the reddish 
colour of disk ; abdomen without 
yellowish lateral stripe ; forewing 
with the costal edge pale creamy.., eonfum. 
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b s . Forewing on underside with the cell 
wholly brown ; abdomen vontrally 
yellowish while ; forewing on 
underside with the stripe connect- 
ing the basal and terminal areas 

heavy anrifera . 

137. Rhagastis vklata. 

Pergem rclala, Wlk., XXXV., 1B5H (1866). 

Habitat . — Sikiiim ; Bhutan ; Assam. 

137a. Rhagastis acuta. 

Zonilia acuta, Wlk,, VIH., 195 (1856). 

Habitat.— Sikhim ; Bhutan ; Assam ; Penang. 

1375. Rhagastis aukifkka. 

Pergem aurifera, Butl., P. Z. 8., 1875, p. 7. 

Habitat. — Sikiiim ; Bhutan ; Assam. 

137c. Rhagastis confusa. 

Theretra albomargiuata , Hmpsn., J. Bomb. N. H. 8oo., XIII, p. 39, pi. B, f. 
(1900) noc Roths. 

Rhagastis confusa, Roths., Nov. Zool., IX, Suppl., p. 795, pi. 14, f. 12 (1903). 
Habitat . — Sikiiim ; Assam. 

137 d . Rhagastis lunata. 

Chatrocampa lunata , Roths., Nov. Zool., VII,, p. 274 (1900). 

Habitat.— Assam ; Kuasis. 

Subsp. aikhimenm , Roths. Nov. Zool., IX, Suppl. p. 797 (1903). 

Habitat.— Sikhim. 

136. Rhagastis ouvacfa. 

Per gem olivacea, Moore, P. Z. 8., 1872, p. 566. 

Habitat.— Punjab ; Sikhim ; Bhutan ; Assam. 

135. Rhagastis glojuosa. 

Pergesa gloriosa, Butl., P. Z. 8., 1875, p. 246. 

Habitat .. — Sikhim ; Bhutan ; Assam. 

135a. Rhagastis album auginatus. 

Metopnilus albomargimtm , Roths., Nov. Zool., 1., p. 78 (1894). 
Ilabitat.—ftiKUM ; Assam. 

Subsp. cveretU, Roths., Nov. Zool., IX., Suppl., p. 799 (1903). 

Habitat. — Su m atka jBokneo. 


Genus Oechenina. 


Cechentna, Roths., Nov. Zool., IX., Suppl., p. 799 (1903) 

A. Forewing on upperside with five to seven almost 
straight lines on terminal half j abdomen dorsally 
striped. 

a. Mesonotum without pale medial band ; forewing 
with seven lines . 


Type, 
he lop 8 . 


minor . 



THE MOTHS OF INDIA . 


149 


b. Meaonotum with pale medial band ; fore wing with 

eight linen . 

B. Fore wing on upporsido without straight lines on 
terminal half ; abdomen not dorsally striped. 

a, Forewing with broad aubbasal umber brown band 

or patch 

b . Forewing without subbaaal umber brown band. 
a 1 . Forewing with the basal area, also the thorax, 

dark green 

5 J# Forewing with the basal area clay colour with 
a blaok spot 

142. Ckchenina mirabilib. 

Chwrocampa mirabilis , Butl., P. Z, 8., 1875, p. 248. 

Habitat.— Punjab. 

142a. Ckchenina acqrota. 

Chasrocampa o&grota , Butl., P. Z. 8., 1875, p. 246. 

T/usretra catori, Roths., Nov. Zool., I., p. 75 (1894). 

Daphnia chimasra , Roths., Nov. Zool., I M p. 86, pi. 6, f. 16 (1894). 

Habitat . — Ahbam ; Perak ; Borneo ; Java. 

139. CKCHENINA HELOF8. 

Phiiampelu* helopt, Wik., VIII., 180 (1856). 

„ oriental™, Feld., Reis. Nov., pi. 77, f. 1 (1874). 

Habitat . — Sikhim ; Assam ; Malacca ; Sumatra ; Borneo ; Java. 
Subsp.jpapnawa, Roths., Nov. Zool., IX., Buppl., p. 802 (1903). 

Habitat,— New Guinea ; Neu Pommern. 

143a. Oechrnina minor. 

CfuErocampa wwwor, Butl., P. Z. 8., 1875, p„ 249. 

Theretra »triata, Roths., Nov. Zool., I., p. 76 (1894). 

Habitat.— Japan ; Formosa ; Sikhim ; Bhutan ; Assam ; Siam. 

143. Ckchenina lineosa. 

Chcerocampa Uneosa, Wik., VIII., 144 (1866). 

„ mqjor, Butl., P. Z. 8., 1875, p. 249. 

Habitat.— Punjab ; Sikhim ; Bhutan ; Assam ; Malacca ; Sumatra ; Borneo. 

NOTODONTIDiE. 

237a, Pydna eiux>ph;ka, n. sp. (PI, D. f. 1). 

Oohreous : head and thorax tinged with brown ; palpi dark brown at 
sides. Forewing with the inner margin narrowly rod-brown ; the wing sparsely 
irrorated with rufous ; two rather obsoure antemedial series of rufous points 
angled on median nervure ; a point below costa above angle of cell ; two obscure 
postmedial series met at vein 4 by an oblique series from apex, then oblique to 
the antemedial series on inner margin ; a subterminal and a terminal series. 
Hindwing rather yellower. 

Habitat, — Kanaka, Karwar (Davidson). Esop. 38 mill. Type in B, M. 

28W. Pydna ruuciALts, Leech, Trans. Ent. Soc., 1898, p # S02. 


lineom. 

helopt. 

mirabilis, 

czgrota. 
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ft. Brownish grey ; palpi and frons dark brown ; abdomen tinged with red- 
dish brown. Forewing irrorated with a few dark scales and tinged with reddish 
brown, especially on inner and terminal areas ; two black points near base ; 
antemedial black points on costa and below cell ; an indistinct postmedial 
crenulatc curved line with black points on the veins and a fuscous mark on it 
beyond lower angle of coll joined by an oblique streak from apex ; ft terminal 
series of black points. Hindwing strongly tinged with fuscous brown. 

9 . More rufous. 

Habitat. — W. China, Pu-tsu-fang, Moupin ; N.-W. Himalayas, Kangra 
Valley 4500' (Dudgeon). 

Exp. ft 42, 9 48 mill. 

241. Pydna 8IKKIMA, insert (syn.) Pydna e,$xa , Swinli, A. M. S. II. (C), 

xvii., p. .m 

2(>2a. STAunortTR mioidks, n. sp. 

ft. Head and thorax grey-white tinged with green ; branches of antenna) 
rod-brown ; palpi black at sides ; abdomen whitish, dors ally fuscous, except at 
extremity. Forewing whitish tinged with green, especially towards base and 
thickly irrorated with dark-brown ; a small dark spot below origin of vein 2 and 
another at lower angle of cell placed on a lino indistinct line cxcurvcd from 
below costa to vein 5, then bent inwards to lower angle of cell ; a subterminal 
series of dark-brown spots, those below costa and above vein 5 displaced in- 
wards ; a series of oblique dark stria) on termen. Hind wing dark reddish 
brown ; the costal area whitish tinged with green and irrorated with dark brown 
and with diffused dark postmodml ami subtormirml bars ; inner margin and cilia 
white ; the underside white. 

Habitat. — Assam ; Khasis. Exp. 40 mill. Type in B. M. 

280. DlCRANtJKA HI MALAYAN A. 

Larva pale green ; the dorsal area whitish ; the Bid somite produced to a 
somewhat pointed hump ; a subdorsal whito line angled upwards below the 
hump ; stigmata ringed with black ; anal Homito produced to two long flagellate 
tails, whitish granulated with black, the terminal halves crimson. Food plant 
willow (0 . 0. Dudgeon). 

307. Spat alia akokntifisra S. contain 9 . Specimens of both sexes 

bred (T. ii. Bell). 

317a. ICTITIIYURA TUAN8KCTA. 

Larva. Grey-brown with a broad dorsal dirty white line interrupted by a 
dark brown patch at 4th somite which is slightly humped ; lateral and sub- 
lateral aeries of yellow-brown tubercles; a pale line above the lateral series of 
tubercles ; 4th somite with two pale red tubercles on a red patch in the centre 
of the brown one and with two white patches on each side of it ; a similar 
red patch with tubercles on 11th somite. Head dark brown clothed with 
whitish hair similar to that arising from the tubercles. 

Food plant saUx babylonica . 

Papa red in a slight cocoon formed of the leaves. 



THE MOTHS OF INDIA. 


161 


SYNTOMlUiK. 

4036. Oehvx . lMiKUKASTiCTA, Hmpan,, A. M. N. U. \7), VIII., p. 105 (1901) 
(pi. J). f. 2). 

g. Purple-black ; back of head orange ; pectus with lateral orange spots ; 
tarsi with the 1st joint white ; abdomen with dorsal orange patch on 1st 
segment and band on 5th, the intermediate segments with lateral spots. Fore- 
wing with hyaline spot below the cell near base ; a wedge-shaped patch in end 
of cell and another below base of vein 2 ; a round spot above base of vein 2 and 
more elongate spots above veins 3*4 and 6. Hindwing with hyaline patch below 
middle of cell and round spot above vein 2. 

Habitat. Kanaka, Siddupah (Davidson). Exp. 24 mill. 

451a. SvNToMta maddkknsis, Hmpsn., A. M. N. H. (7), VIII., p. 1156 (1901) 
(pi. D. f. 27). 

Antenna) with long branches ; black-brown ; frons and patagia with 
orange patches ; hind tibia with orange streak ; tarsi with the 1st joint orange ; 
abdomen with orange bands on 1st and 5th segments and small spots on ter- 
minal segment. Forewing with quadrate hyaline spots below base and in end of 
cell ; an oblique spot below vein 2 ; spots above veins 3 and 4 and a smaller spot 
above (i. Hind wing with orange medial band from cell to inner margin. 

Habitat.- -Madura, Aramanaya-nahramir (Campbell). Exp. 22 mill. 

455. Eiu.hsa oonfinis, insert (syn.) Eremi catoria } Swinh., A. M. N. H. (7) 6, 
p. 305. 


(2b be continued.) 
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MOTHS OF INDIA (HAMPSON). 
Description of Plate D. 

1. Fydna endophce . 

2. Cevyx pleurastkia . 

3. Glelea refulgent. 

4. Euproctis fuhinigra . 

5. Cobsus rufidorsia . 

6. Striglina ignepirta . 

7 . Cania plumbifusa . 

8. ^lroa camphellL 

9 # Lenodora hyalomelcc na . 

10. Euproctis laniata . $ 

11. ,, laniata . ? 

12. „ xanthosticta . 

13. „ xanthosticta . 9 

1 4. CWo wfctf / is fossa . 

1 5. Matarda f urvivestita . 

16. ATo/a brachy stria . 

17. Marumbanympha . 

18. Qvipennis bingharni . 

19. vltfwra obliquilinea • 

20. Ilypsa donatana . 

21. Macrol/rochis Jlavicineta . 

22. Lymantria mmta . 

23. Dosychira eerelma . 

24. „ magnolia . 

25. Ijeucoma pellucida . 

26. Euproctis virgo . 

27. SyntomU madurensis. 

28. Euproctis miralilis. 

29. „ macrostigma . 

30. Faracosstis furcata ♦ 

31. Idonauton nigrt basis. 

32. Euproctis dona. 

83. Fontana ochrota $ 

34 . „ ochrota $ 
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MISCELLANEOUS NOTES. 

No. I. — SOME NOTES ON BIRDS TAKEN AT OOONOOK, 
NILGTllIS, TN MAY 1 004. 

PomcUorhinuH horsfiMi. — The Southern Scimitar Babbler. 

Thin bird is very common about Ooonoor. It usually occurs in small hocks 
from three to eight in number. Although very partial to thick damp under- 
growth these birds do not hesitate to enter gardens. I have seen them in 
wayside bushes and on a comparatively open hill-side on which there was a con- 
tinuous chain of bushes and small trees. The birds keep well to cover. They 
are very skilled climbers, making their way with great facility through thick 
bushes and trees, progressing in much the same way that Crow-Pheasants do. 

They are equally clover in running up aud down tree trunks, being almost as 
uimble as nuthatches. 

This Scimitar Babbler feeds on insects which it picks off leaves, off the 
ground, or from the trunks of trees. It uses its long bill as a probo, by means 
of which it drags out insects w T hich lurk in the crevices of the bark of trees. 
On one occasion I saw one of these birds devouring something large which it 
hold with its foot as a crow does, and took pecks at it. I was unable to make 
out the nature of the object but the bird took half a dozen bites at it before it 
was disposed of. 

The bird has several notos, A common one is a loud Ko-ko~ko-e-e-e. 

.Sometimes one bird calls Ko-ko-ko aud another answers AVer. When the 
birds are feeding in company, they keep up a continuous chatter, which is not 
unpleasing to the ear. When alarmed this bird gives vent to a harsh cry very 
characteristic of the babbler tribe. 

Its habits are so similar to those of the Nilgiri Laughing Thrush ( Trochal - 
vpterum oachinnans), also very common about Ooonoor, that it is difficult to 
determine which of the varied notes heard belong to each species. 

Zosterop* palpebrosa . — The Indian White-eye is very common in this part of 
the Nilgiris, being, in fact, almost as numerous as tho Hill-Bulbul (Otocompsa 
fumcandata), 1 found several nests belonging to this species* 

Most of them contained only two eggs. So far as I could determine, tho eggs 
take twelve or thirteen days to hatch out. 

Sitta frontalis . — The Velvet-fronted Blue Nuthatch is very numerous in tho 
Ooonoor forests. 

I saw many Tailor birds (Orthotomus mtorms) some of which were in breeding 
plumage, Ooonoor is about 6,000 feet above the sca-levei. This bird therefore 
ascends higher than 4,000 feet, the limit given by Oates. 

CyomU tichdU, — Tickell's Blue Flycatcher is fairly abundant at Ooonoor. 
It is a noisy bir^, continually uttering a characteristic note. This consists of a 
couple of sharp ohkke, followed by a little tune of about six notes, not unlike 
that of the White-browed Fan-tail Flyoatcher but harsher and not so loud. 

Siopatola albicaudata . — The Nilgiri Blue Flycatcher is numerous, not infre- 
quently coming into gardens. Docs this species feed on fruit as well as insects ? 

m 
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Unless I am mistaken in the species, I have on several occasions seen both old 
and young birds eating fruit. I saw young birds on May 18th and 21st. The 
whole plumage, except the wings and tail, was brown, spotted with yellow. 

Ochromela nigrirufa.— The Black and Orange Flycatcher is not uncommon 
about Coonoor. Jordon’s description of its habits is good, except that the 
eminent naturalist says “ it is a very silent bird.” The bird is anything but 
silont. It oontinually gives forth a cheeping note, one which might emanate 
from an insect. The bird always seems to take a low perch about two feet 
from the ground. 

I saw a young bird on May l(»th and another on May 21st. I saw the latter 
receive an insect from the mother. 

The young birds are coloured as follows : The whole head, neck, breast, 
and (I think) tho back is yellow, heavily spotted or mottled with dark-brown. 
The tail, which is very short and broad, is bright-yellow. 

The abdomen and under-tail coverts are very pale-yellow. The note of the 
young bird closely resembles that of the adult. 

Culicimpa ceylomnm. — Tho Oroy-headed Flycatcher. 

Its habits are rather phlegmatic for a Flycatcher. I have watched one in tho 
early morning, sitting for five or ten minutes on end on a branch, looking very 
sleek and comfortable ; but it was “ taking in” everything, the head being in 
constant motion. The bird will then suddenly become very active for a few 
minutes, making a number of little sallies into tho air, as is the wont of fly- 
catchers. It does not by any means always return to the porch it left, although 
it usually comes back to the same tree or bush. It has a feeble twittering noto. 
It is not a shy bird, and will often allow one to approach within six feet of 
where it is perched, and whon disturbed flies only a few yards. It is fairly 
common in the woods about Coonoor. 

Rhipidura albifroniata . — Tho White-browed Fantail Flycatcher is very 
numerous about Coonoor. I came upon a nest placed in the fork of the lowest 
branch of a tree about ten feet from the ground. The nest was as described 
in Oates, in it were three eggs, also as described by him. These hatched out on 
May 19th. It is perhaps worthy of mention that, so far from these eggs being 
protectively coloured, I could easily distinguish them for a distance of 15 feet. 

jEthiopsar fus<m is the common myna in this part of the world. One bird 
had a nest containing young, situated in tho broken-off branch of an old tree. 
The young birds must have hatched out about May 5th. 

D. DEWAR. 

Madras, May 1904. 

No. II.— THE OCCURRENCE OF THE BLACK-CAPPED KING- 
FISHER ( HALCYON PILE AT A) IN NORTH LAKHIMPUR, 
UPPER ASSAM. 

On the 7th April H ulcyon pileata mado its appearance in this quarter, fre- 
quenting a jan which loaves the River Dejoo at the base of the Duphla hills and 
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after flowing a tortuous courso through open cleared ground joins the Runga- 
nuddie. I had some slight doubt ha to my first observations being correct owing 
to a drizzling rain and bad light at the time ; but I had ample opportunities 
of noting its black head, white collar and dark bluo colouring of the back com- 
pared with H. Hmymeims bofore the day closed. Whilst not vory wary yet it 
gave one the impression that I was fresh to its surroundings and this dispelled 
any hoposl had that the bird was breeding in the vicinity, although some clumps 
of bamboos overlooking stagnant water afforded it a safe retreat, from the open 
steep clay banks of the jan where H. smymmsi* had located itself. As it 
has not made its appearance since that date, I am inclined to think it was 
performing a local migratory movement, possibly from a higher altitude during 
a period of very wet weather. 

H. STEVENS. 

North Lajcuimpuh, Upper Assam, May 1904. 

No. III. — THE YELLOW-BELLIED FLYCATCHER 

( CHELIDORIIYNX HYPOXANTIIUM) 

The distribution of Chelidorhynx hypoxanthum in all probability extends 
across the plains in the Dibrugarh district during the cold season, as at that time 
it is fairly plentiful hero. Contrary to Blauford's observations as to this species 
occurring in small flocks, on the dozen or so opportunities afforded me of observ- 
ing this flycatcher, although once I noted three within a distance of 100 yards, 
each bird was aoting independently and on the other occasions singles have 
invariably been the order. In habits it is truly Rhipidurean in the manner of 
darting out in quest of food and returning to the same perch; favourite localities 
frequented are forest -lined streams, brushwood and fallen trees in forest 
clearings and it very often haunts these quarters in company with Cult cicada 
otylontnm. Measurements of specimens in the flesh. Length 4", bill from 
gape *3 which differ from Oates somewhat, 4’7 and *4 respectively. 

H. STEVENS. 

Runoagora, Upper Assam, January 1904. 

No. IV. — THE OCCURRENCE OF THE RED-BREASTED GOOSE 
(. BRANTA 1WFIC0LLIS) IN INDIA. 

In early April of this year I was asked by Mr. M. S. Mondy whether there 
were any geese found in India with red necks, and on my replying u no ” he 
said that he had seen four suoh on the banks of the Brahmapootra in company 
with a largo flock of the Common Grey Goose. He then gave me a minute 
description of these geese, from which I had not the slightest hesitation in 
identifying them os Branta rttfcoUi*, the Red-Breasted Goose. 

Mr, Mondy had no idea what be was describing and had seen no such geese 
before. These four had, however, differed so conspicuously from the others 
that he took a Very careful note of their appearanee although, unfortunately 
he was unable to obtain a specimen. 
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In the Bengal Sporting Magazine for VII.. p. 247, it is said that four 
birds of this species were seen and one shot near Nagpur, hut the article 
referred to is anonymous and of little value. 

E. 0. STUART-BAKEIl, F.Z.& 

PinRtTQAKrf, Assam, July 1904. 


No. V.—THE OCCURRENCE OF THE MASKED FIN-FOOT 
(HELI0PA1S PERSONATA) IN LARHIMPUR. 

On the 14th June 1 had sent to me a very fine specimen of the Masked 
Fin-foot which was obtained by Dr. Gregorson in a forest bhool or swamp on 
the borders of this district. This bird which was breeding possessed a tiny 
fronted shield and a yellow horn or fronted wattle about long and which 
appeared to be erect during the bird’s life. In colour it was a brilliant chrome 
yellow like the beak. I have never seon this wattle referred to and it appears 
to have been unnoticed up to now so that we may presume it to be seasonal. 

On the 10th June, I believe in the same bhoel, Dr.:T. More obtained a fine 
female. The soft colours of this bird are far brighter than hitherto described, 
probably also due to the bird being in breeding condition. 

E. C. STUAllT-BAKEK, FJS.8. 

DiBRUOAiin, Assam, July 1904. 

No. VI.— THE KNEM1E8 OF BUTTERFLIES. 

I have been interested in the letters which have appoared in the Journal 
lately on the subject of enemios of butterflies. The subject, is of some impor- 
tance in connection with the various forms of " protection” which are found 
among them. A great many writers seem to assume that the principal enemies 
against which butterflies have to guard themselves are birds, but 1 believe this 
is an utter mistake. In fact, I believe that butterflies can afford to disregard 
birds altogether. This is certainly not because birds do not like them as food, 
but because every bird soon finds out that they are not worth the trouble of 
catching. The peculiar zigzag flight of a butterfly makes it very difficult for 
oven a king-crow, or a bee^ater, to capture one on the wing, and when it thinks 
it has succeeded, it gets a mouthful of wings and misses the body. I remember 
only two instances which have come under my own observation. In one case a 
bee-eater caught a Dancris, but dropped it as soon as it had tasted it, and the 
Danai « flew away little the worse. In the other case the butterfly, Euthalm 
garuda, had been slightly crippled by some accident, which a king-crow detected 
at once, but it had some trouble to oatch it. The flight of a moth is straight 
and offers little difficulty, accordingly a moth can scarcely show itself by daylight 
without being pursued. Dragonflies can copo with butterflies, however, and con- 
stantly feed on the smaller kinds, especially the Lyccmidce, which they may be 
seen hawking over grass, I once saw a large dragonfly feeding on a Catop*iia 
eatilia, but in the case of a butterfly of that size it must be very difficult for 
even a dragonfly to get hold of the body in the midst of so much wing. 
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The real enemies of butterflies are, I believe, lizards and frogs and, no doubt, 
tree snakes. Therefore all protective colours and forms found among them 
are intended to conceal them when at rest. When a butterfly is found with a 
large pieoe torn out of both hind wings, as we so often find them, it has had a 
narrow escape from a lizard. Kaliima, when at rest on the trunk of a tree, 
always turns its head downwards, though this somewhat spoils its resemblance 
to a leaf. I believe the reason is that the danger is greatest of a lizard ascend- 
ing the tree. Chameleons are very fond of butterflies, epecially Premier . 

E. H. AITKEN. 

Kurrachre, BOM June 1904. 

No. VII, — THE RECENT PLAGUE OF LOCUSTS IN BOMBAY. 

With reference to the letter published in the last number of the Journal by 
Mr. A. B. Mosse, in which he states that, while Acridium mccinctwn w'as ravag- 
ing the country round Bombay, Acridium peregrinum was invading Mahi 
Kautha, Kaira and Ahmedabad, perhaps the results of my observations of 
these two species may be of some interest. ,1. mccinrtum (if thero is no doubt 
about the correctness of the name) has long been a familiar insect to mo as the 
big grasshopper of the Deccan. Even on the coast it iB common, and some- 
times very common, on hilly ground where there is long grass. But whonever 
there has been a visitation of locusts and I have been able to secure specimens, 
the species has been A. peregrinum, During the great plague of 1883, when 
Matheran and, 1 think, Mahabuleshwar too were reduced to desolation, many 
stragglers fell into Bombay and they were A . peregrinum. I have often met 
with them at other times, once as far south as ltutnagherry. But all I have 
scon have been manifestly visitors. Their breeding grounds are in tho north. 
In Sind they are “ endemic,” breeding in the sandhills of Thar and Parkar and 
overspreading the province several times a year. On occasions, perhaps when 
for some reason they have been more prolific than usual, they set out on thoso 
great migrations which have given them such a terrible reputation since the 
days of Moses : for I believe there is no doubt that this is the species mentioned 
in the book of Exodus. Their powers of flight are marvellous. Especially 
when they first arrive they sail about with such ease and grace that I have 
mistaken them for huge dragonflies. £ do not believe that A . euecinctum can 
be compared with them in this respect, and I have always till lately refused to 
recognise it as a ” locust ” in the popular sense. But evidently it also, when 
times are hard, breaks out and overflows its proper limits. Unfortunately 
there appear to be no reliable records of the extent to which it may spread. 
It should surely be possible even now to ascertain exactly how far the present 
swarm has extended. 

There is another curious fact to which attention should be directed. 1 have 
obtained, through the kindness of friends, two lots of specimens of this swarm 
and they are all of a rich red colour. From the accounts in the newspapers 
I gather that this has been their tint everywhere. Now tho colour of A. 
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sucoincium , wherever I have met with it living quietly at home, is a yellow, or 
yellowish green. Only the underwings have a rosy tinge, I have lately dis- 
covered, however, that A, peregrinum is subject to a similar change of colour. 
When a swarm arrives, its uniform is red ; but when it has passed away, the 
stragglers that remain soon acquire a pale yellow tint. Some become grey. 
Is the rod colour of both species a symptom of the migratory fever, or the result 
of a long journey in the sun ? 

E, H, AIT KEN. 

Kukuachee, BO th June 1904. 

No. VIII.— THE HIMALAYAN NUTCll ACKER (NUCIFRAGA 
IIEM1SPILA ), 

Regarding the round holes made in walnuts, concerning which there has 
been much discussion in the Journal, may I venture to disagreo with those who 
assign the cause to the action of a woodpecker. 

During last season I had a house in Simla, and there was near it and over- 
shadowing an outside “ bachelor quarter/* a large walnut tree in very full 
bearing. Every morning on the path below the tree and on the roof of the 
quarter were any number of walnuts with a neat circular hole driven com- 
pletely through about the size of a two or four anna bit. The hole was 
evidently bored from outside of one side and the nut turned round to enable 
similar action to be taken with the other half. 

I used to have the bored nuts carofully swept up daily and the tree watched. 
Never, did we see a nut fail during the day, nor did a woodpecker visit the 
tree but at dusk regularly flying squirrels came to the tree, and I am docidedly 
of opinion that they and not birds arc the “culprits.” Birds do not feed in this 
manner at night — the squirrels I refer to do. 

Besides, look at the front upper teeth of this squirrel — they are long and 
hooked, and if I may say bo, almost hinged to the jaw and are just the instru- 
ments to produce the noted result. 

The squirrel, too, holds nuts in his paws when at work. How is the wood- 
pecker going to manage V 

WILLIAM CAPPER, Colonel, 

D. M. E. in India, 

Simla, 17 th July 1904. 

No. IX,— THE HIMALAYAN NUTCRACKER (NUCIFRAGA 
ITEMISPJLA). 

When my copy of the Journal arrivod I had the pleasure of seeing Mr. W. P. 
Masson and we read with interest Lt.-General Osborn’s note on this bird and its 
walnut-eating propensities. I asked Mr. Masson to see if he had any notes on the 
subject, and he kindly sent me the following : — 

" Anout that article in the Bombay Natural History Society’s Journal, regard- 
ing the nutcracker (Nuci/raga henUtpila) breaking the shell of the walnut to |pt 
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at the contents, it is entirely wrong as regards our bird in Sikhim. Our 8ikhim 
birds are never found at a lower elevation than 9,500 ft. high, whereas the wild 
walnut is only found between 0 and 8,000 ft.; probably the walnuts in Kulu grow 
at a higher elevation and have a much thinner shell than those got in Sikkim. 
The shell of the walnut in Sikhim is intensely hard and takes a strong blow with 
a heavy hammer to break one and what is there in it after breaking — just 
a thin streak of hard woody flesh. No nutcracker or woodpecker could 
ever bore into one of these wild walnuts ; if they attempted to do so their 
bills would probably break long before any impression was made. I have 
soon nutcrackers tearing the moss off a rhododendron shrub to get at the 
insects and larvea which congregate underneath. I have uIbo seen them 
on the high ranges in September feeding on a sort of red raspberry which 
ripens thoro. M I suggest the following : — If these holes are not made by a 
rodent, which is most probablo, as suggested by Mr. Osmaston they might 
perhaps be formed by a grub which had got into the walnut before the shell 
hardened and which had either worked its way through or else eaten the inner 
coating of the shell and thus made it thinner. As nutcrackers sometimes and 
woodpeckers always feed on insects, they might probably be noticed probing 
these holes or breaking the thin shells in search of the larvae which they 
contained. I spoke to some forest officers about this and they thought it 
quite possible. 

CHAS. M. INGLI8. 

Dar.tekung, 22nd July 1904. 

No. X. — THE BLACK STOUK ? (CICONJA NIGRA f) 

On the 29th November 1903, we observed a flock of some 30 birds, un- 
doubtedly storks, fishing in the shallows off a sand bank. They were very 
wary, and unfortunately, owing to a number of boats and people being about at 
the far end of the Band bank, it would have been unsafe to use a high velocity 
rifle, and they would not permit any one to got close enough to use a scatter 

gun. 

Owing to their fishing and playing about, and while some slept and others 
sunned themselves, we were able by the aid of a very good telescope and 
binoculars to moke out a good deal about them. The notes I made on a slip of 
paper are as follows 

Body, dark blackish glossed with bronze. Upper breast bronze green, lower 
breast, abdomen, flanks, and under tail, white. Beak, legs and around eyes, 
crimson. From this it occurred to me that they could hardly be any other 
than a flock of black storks ( Ciconia nigra). They were the only ones 
seen on the trip down from Myitkyina and I have nevor met with these 
birds on any previous trip or for the matter of that anywhere else in the 
province. 

G, H. EVANS, F.LJS,, Major, 

Banqooh, lath July 1904 , 
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No. XI.— THE GREAT WHITE-BELLIED HERON 
(ARDEA INSIGNIS.) 

On the 29th November 1 003, 1 was at Hsenbo, a station above the first defile 
on the Upper Irrawaddy. I saw a very large heron, unknown to me, sitting 

on a half stranded snag at the end of a bank, and I asked Ool. $ 

who was with me to try and shoot the bird with his *803. Ho missed tho first 
shot ; tho second, however, dropped the heron whioh proved to be a splendid 
bird. Measurements and description were taken at once. 


Length of bird from tip of beak to claw 

b'-4" 

Do. bill from eye to tip 

8*25" 

Do. tibia 

9" 

Do. tarsus (including claw) ... 

7*25" 

Spread of wing 

40" 

From tip to tip . 

84" 

Length of wing bone 

24' 


Head . — Naked around oyos especially in front of and under eye skin greenish 
yellow colour. 

Distinct crest or heron plume. 

Throat . — White for 2" under jaw. 

Neck .— Grey or slatey with some long feathers towards base. 

In these feathers tho midrib was altogether white, while the barbs for more 
than half way were bluish ; remaining feathers white. 

Body,i.e. f breast and abdomen — Whito, except for a few horon-like feathers 
on upper breast which were tinged grey. The outside of thighs were slatey 
bluo. The under tail coverts, axillaries, etc., were quite white. 

The wingK and upper tail coverts slatoy blue in colour. Mantle darkish 
slate. Colour of beak, logs, and feet blue black. 

G. H. EVANS, F.L.S., Majob. 

Rangoon, M\th July 1904. 


No. XII. — THE ASIATIC TWO-HORNED RHINOCEROS 
( RHINOCEROS SUMATRENSIS,) 

The following measurements of an adult female of this speoies were kindly 
taken for me by a friend who shot the auimal : — 


length from mimle to root of tail 

7'-9" 

Girth behind shoulder ... 



Girth of forearm 

... 2-0" 

Length of tail 

. . 1' 8" 

Height at shoulder 

4'-6" 

Basal length of skull 

l'-luj" 

Zygomatic breadth .. 

0M1" 

Horn anterior 

4 J" 

Horn posterior 

1" 
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The skin, as regards distribution of hair, resembled that of an adult buffalo, 
and in its thiokost part measured The contents of the stomach consisted 
of wild mangoes and other fruit, leaves and twigH of a tree not recognized, and 
also twigs and leaves of a species of bamboo known locally as “ Kaycn-wa.” 

This cow had evidently quito recently dropped a calf, as she was in full milk. 
No calf was with her, though search was made near by, nor were any foot- 
marks of a calf discovered. It is highly probable that the calf was killed by a 
tigor a few days after birth, more especially as the old cow was found to be 
severely bitten on one hind log. The udder had two fairly large teats, each of 
which showed eleven largish openings. 

Bather more than half a pint of milk was drawn off. It was thin watery of 
a bluish tint, had a very pronounced saline taste, but no markedly distinct 
odour. When discovered sho was lying in a rocky pool. On being hit she rolled 
ovor on her side, but immediately recovered herself and charged, closely fol- 
lowed by a second rhino (bull), who had been up to this time unobserved, as ho 
was behind some rocks. Fortunately a very lucky shot, at about six paces, 
killed the wounded animal, and as sho fell her consort at once turned tail. 
When charging the wounded one gave peculiar grunts and kept her jaws open 
as though with ovory intention of biting. The people about the hills state that 
rhinos do bite. 

G. H. EVANS, F.L.S., Ma.jok. 

Rangoon, 10 th July 1904. 

No. XIII.— LATE STAY OF SNIPE. 

In No. IV of Volume XV 1 road some notes on the above subject. I am 
inelinod to the opinion expressed by Mr. Aitken, viz,, that there are places 
where seclusion and good faro tompt a fow birds to defer their migration. 

In Lower Burma the snipe season may be said to be September and October, 
wo find the first snipe in about the middle ot August and they are very 
scarce towards the end of October. Nevertheless, some snipe, after migrating 
temporarily somewhere or other, return to certain grounds in Lower Burma 
whore good bag* may be made in January and February, and I have on one 
or two occasions shot 10 to 15 couple early in March. 

A largo number of birds como to these particular grounds in some seasons, 
at others not so many. They evidently come more or less all together, as the 
number does not increase and a successful weekly visit means so many birds less 
for the next shoot. I havo frequently soon a fow (perhaps two or three couple 
of birds) on the odgo of the Myitkyo swamp as late as the middle of April. 

In Upper Burma they ntay also be found very lato on certain grounds ; for 
instance, last year in Kyaukse district there were any number of snipe on a 
ground where some fields were being irrigated from a tank. Unfortunately 
no snipe cartridges were at hand, so they were not molested, but with straight 
shooting a bag of twenty couplo might have been made. This waa on the 
16th, ITth and 18th April. In this district there are oortain very late grounds, 
21 
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that is, if visited in January a bug of 10 to 12 couple is as much as one can 
make by hard tramping and moderately straight shooting, whereas late in 
February or first week in March 50 couple or more may, with straight shooting, 
be got. The latest date I have recorded shooting a snipe is in the Myittha 
valley on the 12th May 1890, when I obtained 5 having seen perhaps a dossen— 
much higher up than where Captain Lane found them. 

It would be interesting to know whether the snipe were fan or pintails* I 
am inclined to the opinion that the very late birds here are nearly always the 
latter. I observe Oates, in his Manual of the Game Birds of India, notes in 
Volume II, page 457, that they may very occasionally be met with in June, 
I have little doubt that in Burma certainly a few may be met with as late 
as this, and I would go as far as to say that I think there may bo a few snipe 
who spend the year here in different suitable localities, 

I fancy the Upper Chindwin district is the most likely district in which 
to find snipe staying very late. 

These late snipe are, in my opinion, from a gastronomic point, not very good, 
being rather muddy and dry to the taste. 

G. H. EVANS, F.L.S., Majok. 

Rangoon, I6f/t July 1904. 

No. XIV. — THE ANCESTRY OF THE HORSE. 

With reference to the interesting letter, signed R. L., extracted from the 
Field, on the above subject, which appeared in this Journal, page 70<1, Vol. XV., 
I have been in some doubt as to what are his conclusions on the evidence 
produced. 

At the time that Equus simlcnsh t flourished, we must suppose that the Sivaliks 
were not connected by land with Kattiawar and Peninsular India, or ever had 
been, while the present homo of Equus prejewalki was probably under the sea* 
The existing genus Equus is characteristic of (though, of course, not confiued to) 
the desert sub-region of the Palcarctic region, i.e >, the comparatively narrow long 
strip of land reaching from Morocco to the frontier of Manchuria. Now, apart 
from its shape, it is, from tho geologically recent origin of this land, hardly 
credible that a genus so isolated and therefore ancient as Equus could have orig» 
mated there. 

We must, therefore, suppose that the surviving species retreated therefrom 
one or other of the surrounding regions before tho advance of man and other 
enemies, being so constituted that they could longest maintain their independ- 
ence and existence in open steppe-like country. 

The question is from which of the surrounding regions did they retreat. The 
historical ovidence collected by Victor Hehn in the " Wanderings of Plants and 
Animals” goes to show very strongly that the horse was not a European animal, 
and I think, if we remember, that at the time the ^ivalik deposits were forming, 
the Thibetan plateau was probably a comparatively low-lying upland ; we shall 
find this fatter region the most likely original home of the horse* 
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I am not sufficiently an anatomist to know whether eivalmm can be regarded 
as a direct ancestor or only a collateral of the existing Mongolian horse ; but I 
would say in passing that the rudimentary presence of face glands in Asiatic horses 
as compared with their entire absence in the more highly domesticated horses of 
Europe (by domesticated, I mean moro highly modified by the brooder’s science), 
is no evidence whatever that they are descended from distinct wild species. 

As to tho Kattiawar ponies, it is now generally admitted that the Gujars were 
one of those tribes of “ Scythians ” who invaded India betwoen the death of 
Asoka and Mahmud of Ghazni, and there is little doubt that the Kathis were of 
similar origin and brought their Mongolian ponies with them, the breed of 
which they have jealously preserved over since. 

L. C. H. YOUNG. 

Bombay, Augunt 1904. 

No. XV.— BIRDS OBSERVED IN THE NILGIRIS AND WYNAAD. 

Having now had the opportunity of overhauling a part of my collection of 
skins, I Rond those rough and unscientific notes (in the order in which 
I have gone through my specimens) on a few birds observed in the Nilgiris and 
Wynaad during a stay of 18 months in those parts. Some few of them and 
their eggs l was able fortunately to collect. Should these notes prove of any 
interest to members I shall bo glad to continue them, but as they are likely to 
be very imperfect I should bo glad of any aid that could bo given mo by any 
member who takes an interest in the birds of those districts. I start with Striges 
and Acoipitros, having but just looked over these. 

OftnsK — STRIDES. 

Kktupa zeylonenbis.— The Brown Fish Owl. 

Stanford, No. 1164. 

This was common on tho Nilgiris and even more so in the Wynaad. 

Buhua nepalensis.— The Forest Eagle Owl. 

Stanford, No. 1170. 

I twice oame across this fine owl in the Wynaad. I do not know if tho 
cry of this bird be that of tho “ Devil bird, ” but my next-door neighbour, a 
Oeylon planter, called my attention one night to a most eerie cry (or series of 
yells) which he said was made by the Devil bird, and having seen a pair of 
these owls near the garden a day previously I concluded it might be their 
call (?) 

Scops bakkam^ka.— T he Collared Scops Owl. 

Stanford, No. 1178. 

The species of Scops that I came across in the Nilgiris and Wynaad I con- 
clude was this ; it was very common in the latter district, but I did not unfortu- 
nately collect it. 

Athene bbama.— T he Spotted Owlet. 

Stanford, No. 1180. 

I fear I overlooked this very common bird. 
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Glauoidium RAniATUM. — The Junglo Owlet. 

Blanford, No. 1184, 

I have soon this bird an high as 5,000 foot elevation in a shot a near the 
Terramia Tea Estate, but I do not think it is common. 

Order — AOOIPTTRES. 

Family— Vnlturi d cp. 

Otohyps calvus. — T he Black Vulture. 

Blanford, No. 1191. 

Not uncommon in either district ; it breeds, I think, chiefly on precipices in this 
part of India, I saw a nest ou some rocks near iho Craigmoro toll gate, 
Ooty. 

Gyps indicuh. — T he Indian Long-billed Vulture. 

Blanford, No. 1194. 

This bird perhaps occurs, but 1 did not observe it. 

Pseudouyvs hknmalensih. — T he Indian White-backed Vulture. 

Blandford, No. 11 %. 

This is, I think, the moat common vulture, though these birds prefer to 
patronize the plains rathor than the hills, and are nowhore really plentiful at 
the higher elevations. 

Neophron oixuiNrANUs. — The White Scavenger Vulture. 

Blanford , No. 1197. 

This is a very common bird round Badaga and other villages. Niigiris 
Kotagiri has a largo colony round the filthy “ Kota ” village, in the centre of 
that pretty little station, though where they bred I;was unable to discover. 
It is not quite so common in 8. Wynaud. 

F amjxy — Falconida 
»Sn b-Fam ily — Faloonina*. 

Hifjubtcts vknnatuh.— T he Booted Eagle. 

Blanford , No. 1208. 

I believo both this and H. fascia tux are not uncommon on the Niigiris, blit my 
stay there was too limited for mo to speak with certainty : perhaps, however, 
some member will kindly correct mo if I be wrong. I have heard sportsmen 
Npoak of both. 

Lofhotriokouis kienicui. — T he Bufous-belliod Hawk-eagle. 

Blanford , No. 1209. 

I have a specimen of what I believe to bo this bird shot in the Wynaad. 

ICTINAKTOS mala yensis.— T he Black Eagle. 

Blanford, No. 1210. 

This vory handsome eagle is a fairly common bird on the Nilgiria. I was told 
it bred on precipices (the Gunjara precipices) somewhere near Kil Kotagiri in 
company with many other hawks. For this, as for all the larger hawks and 
eagles, I believo the Nilgiri Game Association offers a reward, as they are said to 
be most destructive to small game. 
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Spizaetus cikriiatus.— -T he Crested Hawk Eagle. 

Blanford , No. 1211. 

Observed in both districts. 

Hpieornir chefea. — T he Crested Serpent Eagle, 

Blanford , No. 1217. 

T cannot rocolloct having seen this bird on the Nilgiris. I probably over- 
looked it ; it was, however, not uncommon in the heavy forests of the S, 
Wynaad. 

Haliahtttk Indus.— T he Brahminy Kite. 

Blanford , No. 1228. 

This is not very abundant on “ the hills ” : still it is far from uncommon, 

Mrr.virs qovinda — T he Common Pariah Kite. 

Blanford , No. 1229. 

Common round stations, — not so much so on the tea and coffee estates out 
in the district. 

Keanus caehuleus — T ho Black-winged Kite. 

Blanford , No. 1232. 

1 saw a pair of these birds hawking, at Poda Padi, at the foot of the H. 
Wynaad hills. 1 do not know if it occurs at the higher elevations. 

C incus maohurus — T he Pale Harrier. 

Blanford , No, 1283. 

I saw a few of those birds near tho Terramia Tea Estate during the cold 
weather, but I think Harriers goriorally are rather uncommon at the higher 
(5,000 ft. to 5,600 ft.) elevations. 

Cincns melanoeeucus — T he Pied Harrier. 

Blanford , No. 1236. 

Same remarks apply as to C. macruru a : if anything it may be mot with a 
littlo more frequently, or porhaps its more boldly marked plumage catches the 
eye quickor (?) 

Circus iKRUGiNosus— The Marsh Harrier. 

Blanford , No. 1237. 

I saw an old bird of this spades at tho edgo of a small swamp noar the 
Terramia garden. 

Astur radius.— T ho Shikra. 

Blanford , No. 1244. 

Very common in both tho Wynaad and Nilgiris. 

Lofhospizias tbivikgatuh.— The Crested Goshawk. 

Blanfonl , No. 1246. 

I saw a few specimens of this bird in the Wynaad. I do not think it can be 
common. 

Accipter nisus— The Sparrow Hawk. 

Blanford , No. 1247. 

I did not personally observe it, but think it may likely occur in tho Nilgiris 
and possibly breed ? 
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Pern 18 cbibtatus. — The Crested Honey Buszard. 

Blanford , No. 1240. 

I oolleoted two specimen* of this bird and saw a few others. 

Falco severity.— The Indian Hobby. 

Blanford, No. 1261. 

I neither saw nor shot this bird in the Nilgiris myself, but was told it bred in 
that seeming paradise for eagles and hawks, the Gunjarra precipices. 

Tinnunculus alaudarics.— The Kestrel. 

Blanford, No. 1265. 

The Kestrel was, I think, the commonest hawk on the Nilgiris and brod freely 
on mostly inaccessible rocks. I, however, was fortunate enough to obtain a nest 
containing 4 eggs in Maroh 1903. 

Tanarhat P. 0., A. M. PRIMROSE. 

Assam, July 1904. 

No. XVI .— CASSIA OCCIDENTAL1S . 

With reference to Mr. Fischer’s remark in the last issuo on Cassia occidentall s, 

I have also found in this district that the plant has only six perfect stamens. 

The remark in Hooker about the potals must be a clerical error since it is the 

sepals which are lilac and conspicuously veined. 

As regards the stamens, there appears to be a considerable variety. Roxburgh, 

II 343, gives only eight BtamenH, of which only four would appear to be fertile. 
“The Flora of Bombay” (Cooke) and “Bengal Plants” (Prain) both, 

however, agree with Hooker. 

Anantapuk, Madras Presidency, B. H. BARLOW-POOLE, I.F.S. 
August 1904. 

No. XVIt.~ NOTES ON THE NESTING OF SOME BIRDS IN THE 
UPPER CHINDWIN DISTRICT, BURMA. 

No. M8.-THE SIAMHSH MYNA (AS. GRANDIS) AND No. SWATHE COLLARED MYNA 

(JE. AI/BlCJNCTVSy 


The distribution of these two mynas in Burma seems to be very well defined, 
both being common in the Shan States, again appearing in the Bhamo District, 
and from there across into the Myitkyina and Upper Ohindwin Districts. 
They are essentially birds of a damp climate, preferring fairly open country 
with large expanses of “ Kine •* or Elephant grass. In the Upper Ohindwin, 
M. grandis appears as low down as Mingiu, and gets commoner the higher one 
goes up the river ; whilst JE. aXbicinctus does not appear until about 40 
miles above Kindat, from there it is quite as plentiful as AL. grandis. 

Both seem to prefer nesting in colonies of their own species or along with 
other mynas of different kinds ; and any old tree, and especially if it be a 
Fiona of sorts, will have all the available holes filled up with nests of these two 
mynaa. This peculiarity of birds nesting together was very marked in a tree 
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at Kindat, in which the following birds were found nesting in the month of 
May : the Siamese myna, ooirnnn houso-myna, white-winged myna, common 
pied-myna, red turtle-dove, Burmese red-vented bul-bul and king-crow ; and 
a month before from the same tree a friend of mine took eggB of tho “ Bluo- 
Jay” and Pateonug rom ; anothor troe at Thamanthi was inhabited by the 
Siamese, collared and grey-hoaded mynas and one nest of the lineated barbet. 
The holes taken up by the first three all seemed to have been made by barbets 
or wood-peokers ; one huge decayed branch which was unsafe to climb was full 
of mynas* nests, tho birds going in and out like pigeons from a dovecote. 

The strangest nesting site of jE. grandia and albicinctus was finding their nests 
in holes along the banks of the river. Tho Chindwin above Kindat flows through 
fairly level country and has steep sandy banks forming ideal nesting places for 
sand-martins and the blue-tailed bee-eater which were nesting in thousands. 
While going up the river by launch we were surprised to boo mynas in numbers 
flying in and out of IioIob in one bank. On getting out our glasses we found them 
to be of the above two kinds. This was in the latter half of May and was 
rather late, as the majority had hatched out or had hard-set eggs. A fortnight 
or so earlier one could have g<t eggs by the hat^full, as they were nesting in 
colonies after the manner of bee-eaters. Whether the holes were originally 
made by other birds and then enlarged by the mynas or dug out entirely 
by them would be hard to say, as in many cases the mynas wore nesting in tho 
same colony as tho bee-eaters, but others I think must have been made solely 
by the mynas, as they ran from only one foot to two or three feet in depth. Both 
kinds of mynas were found nesting together, but generally managed to keep 
apart. All tho nests wore of the usual myna type— made of grass, rags, 
feathers, etc. The extraordinary thing about the nests was, however, that every 
nest we pulled out had piecos of snake skin, wo must have examined some 
dozen nests or more and found it the rule without exception, so that it was not 
tho weird fancy of a few birds, but the fashion or protective instinct of all. 

The eggs are of tho regular myna blue colour, the Siamese mynas as a rule 
laying rather long poiuted eggs, and the Collared mynas slightly smaller and 
rounder ones, JE. grand *9 laying in clutches of three to four, rarely two, and 
jE. albicinotm generally four and very rarely five. 

We also found Jh. grandi$ nesting in the roofs of houses and in Bpongi- 
ohoungB. 

No. 1*08.~TUH KIVKB TKBN (fl. S&KffA) ; No. TUK LABOR SWALLQW.PLOVBE 

(//. OUUiSTAm) i No. 14 87.— -THE SMALL SWALLOW-PLOVER «?. L ACTA! Ay, 


On the 30th May I went out to try and get a good supply of Siamese and 
Collared mynas* eggs, so dropped down river by country boat. Shortly after 
starting I saw a lot of Terns and Swallow- Plovers hovering over a sand-bank, 
and thinking that they might still be breeding I landed and extended my three 
men, and sure enough we found many nests of S . sema and O. lactea ; but 
the disappointing thing was that the birds seemed quite satisfied with one or two 
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eggs, and not laying up to the authorised scale of three and four. Nearly all the 
eggs were hard-set, a large number of young birds were also about. 1 was for- 
tunate finding four nests of the Large Bwallow-Plover (6\ oriental's). These again 
were quite contont with ono and two eggs, as two of the nests contained two in- 
cubated eggs each and the other two one each, also incubated. This last bird’s 
eggs wore very difficult to find, as they were laid on grassy naoundB on the sand 
bank, whilst tho Terns and Lesser Swallow- Plovers laid out on the bare sand. It 
was very interesting watching tho strange antics tho two kinds of swallow-plovers 
went through to entice one away from their eggs or young, while tho Terns 
kept shrieking and swooping at our hoads. Wo only took a few eggs of the 
first two kinds, but might as well have taken the lot, as two days after the rivor 
rose considerably, submerging all the sand-banks. It seems as if these birds go 
on nesting as long as they possibly can, as a friend of mine kindly got me eggs 
of S* uma and G. lactm in March last from sand-banks in the Upper 
Ohindwin. 

No. 22. — TUK HOOD 13 D RAOKED-TAILKD MAGPIE {C, CUOULLATA): Btthmksk 
NAMR— NA-PA-JU* 

This handsomo little Magpie is well distribntedWer tho dry zone of Upper 
Burma, being found in the Yamethin and Meiktila Districts and across into 
the Lower Ohindwin and as far.up as Mingin in tho Upper Ohindwin. 

It seems to bo vory partial to what is known in Bunna as “ Themin junglo,” 
a fairly open thorny scrub-jungle. 

I was unfortunately laid up by an accident in April lust and was unable to go 
out after the nests of this magpie. It was very aggravating, as I had marked 
down a tract of jungle where it seemed very fairly common. However, the 
Deputy Commissioner kindly came to my help promising to try and get some 
eggs brought in, so I gave him a skin of “ Na-pa-ju,” asking him to order nests 
to be brought in complete with brandm and eggs. Tho necessary instructions 
wore given, and resulted in two nests, with branches complete and some eggs, 
being brought in early last May. Both nests were exactly similar in make 
and description and were built in a thorny tree, and would, I imagine, be rather 
difficult to find, as they were very flimmlj, but neatly, put together, light being 
seen through in all directions. The nests consist of two distinct parts, first a 
neat saucor-shaped structure of “ wait-a-bit ” thorns, very like the miniature 
inverted dome or upper covering to the nest of tho Common Magpie (P. 
ruatka), inside this was placed a small well-made nest of grass stems and 
creepers, the thorns coming up well ovor the sides of the nest, the whole 
idea of nest giving one the impression that the bird feared enemies from below 
and not from above. Tho dimensions of nests wore— outer diameter of thorny 
structure about six to seven inches and about five inches deep, of nest proper 
diameter about throe inches by one and a half inches deep. 

Eggs measure about *95 x '7, and arc coloured very like D„ frontalis , a grey- 
stone ground colour with olive spots , some having a distinct zone. There can be 
no doubt as to the identity of the eggs, os C. ououllata is the only bird in the 
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dry asone whoso eggs remain unidentified. I have shewn both nests and eggs to 
K. 0. Macdonald, describing locality and date, so 1 hope ho will be fortunate 
enough next year to get a good series of eggs, as the bird is fairly common in 
certain tracts. 

Monowa, Burma, H. H. HaRKINGTON, Captain. 

9 th August 1904. 

No. XVIII. — NOTES ON BURMESE REPTILES. 

Dryophis myctrrizanb. 

In a paper on Burmese Snakes. Vol. XIII, page 615, Captain Wall and 1 
mentioned a specimen containing three apparently mature young. I killed a 
female on 4th May containing five young, without trace of an egg envelope. 

DrYOPHIS PKAglNUS. 

A specimen killed in jungle by a Barman, 5th June, contained nine (9) eggs. 

This snake in the adult stage is described in Boulenger’s Reptilia : — 
' Fauna British India* — lieptilia and Batraohia, as ferocious, while J Dryophis 
myoterisuinH is said to be a very gentle snake. My experience is that both 
are gentle enough when left alone, but when irritated Dryophis mycterizans 
often loses his temper badly, and with open jaws strikes violently, raising the 
fore part of the body well off the ground in order to do so, while I have 
rarely found pramnus at all vioious, even when subjected to considerable 
irritation. 

LYCOPON FA8CIATU8. 

In Volume XIII, page 372, Captain Wall and I described two specimens of 
this apparently rare snake. I have been fortunate in obtaining a third from a 
friend who killed it at Maymyo, 3,000'. 

Length 2-7" 

Tail 6*" 

Anterior chin shields equal to posterior. 

Venfcrals 203. 

SuboaudalB 86. 

Colour aft already described ; there are 28 reddish yellow bands on body and 
14 on the tail. 

SlMOTEB ALBOCINCTU8. 

Thin is the first specimen I have received or seen in Burma. It was killed 
on the 6th April 1902 at 8ad6u, Kaohiu Hills, 4,500'. 

Length 2'-10*. 

Tail 6". 

The internaaal suture almost equals the prsofrontal. 

Loreal shield united with the prefrontal. 

Ventral* 202. 

Suboaudals 58. 

There are in all 23 light, black-edged bands involving two scales, the 
intervals eight scales. 

22 
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Dipsadomorphus cyanea. 

This snake I consider is a very rare one in Burma, On the 1st instant I 
was fortunate in receiving a very fine female ; she was killed in a garden at 
Kokine some three miles from town. 

Rostral just visible from above, 

Loroal depth slightly less than length. 

Temporals 2 + 4 K, 2 + 3 L, 

Ventrals 247, 

Subcaudals 124. 

Length 4 '-9" ; tail, whioh was whip-like, 14". 

Colour above, a uniform dark, grass green ; under jaws bluish white 
turning to slight yellow at fifth vontral, after which tho colour was 
more pronounced. The specimen was rather mutilated about the 
body. I found on opening up a wound into tho abdominal cavity two 
eggs uninjured, two damaged. There may have been others which were 
destroyed. 

The eggs measured l'2o" x *62". There was no traoo of an embryo ; 
the contonts consisted of a thick creamy material of a pale yellow 
colour. 

The food, etc., of Curysopelea ornata. 

In Boulenger’s Reptilia and Batrachia, page 372, it is stated that “ it feeds 
almost exclusively on Geckos/* 1 believe that Geckos do constitute a main 
feature in their bill of faro. It is clear, however, that they are not averse to 
an occasional chango. On the 8th July 1900 Captain Wall and I received a 
specimen which contained a bat, Taphozom lonyimanus. Two specimens since 
sent to me each contained a bat, unfortunately too far digested for easy 
recognition. It is notable that these two specimens were killed about houses, 
that is on creepers over the trellis work of porches, where there is little 
doubt they found bats an easy prey. Another specimen 1 caught while it 
was lying on a bamboo contained a flying lizard, which I made out to be 
Draco iamopteruS' 

With regard to the breeding of this snake. In a paper on Burmese Snakes, 
Vol. XIII, page 614, Captain Wall and I mentioned a specimen with two 
enlarged ovarian follicles received on 27th May 1900 ; again in same paper a 
specimen received on 26th June 1900 containing 9 eggs (5 in one ovary, 4 in the 
other). 

• Since this, specimens have been received by me ; one female on 3rd June 
1904 containing 11 eggs (7 in one ovary, 4 in the other): u brood of young 
(6) found by a Mali on 14th June which measured from 4J" to 6": in August 
two young specimens, from size perhaps 6 weeks old. One measured 13$", 
tail 2$"; the other 14", tail 3|". In Vol. XIII, page 345, Captain Wall 
and I described the colour of a young specimen whioh differs from that of 
the adult, and I have observed that all the young specimens are as we then 
d escribed. 
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NAIA RPUTATK1X. 

One specimen, Bout horn Shan States — 


Beales across hood ... 

... ••• ••• 21 

Beales midbody 

17 

Ventrals 

170 

8 u beau dais 

27, first 6 single. 

Length 

53" 

Tail (docked) 

6" 


Colour a uniform decpish black with no marks^of any description on hood or 
body. One fairly dark ventral band below the neck. 

Ophisaukub gracilis. 

I have on several occasions received specimens of this curious lizard, accom- 
panied by letters of enquiry as to the nature of the peculiar 4 snake ’ sent. In 
Boulungor's work, pago 159, Rangoon is mentioned as a habitat. Though my 
residence here extends over a number of years, I have never Reen nor heard of 
a specimen captured here* This might of course easily happen, but that a 
great variety of snakes, insects, etc., find their way to my bungalow. I am 
quite certain of one thing, however, and that is it is an extremely rare reptile 
here. The specimens received and those taken by myself were all at places 
of considerable elevation, t.e., from 2,500' to 5,000'. If I remember rightly, 
Mr. Hampton informed me it is by no means rare about Mogdk in the Ruby 
Mines district. 

It may be interesting to note that on the 7th August 1903 a friend living at 
Maymyo 3,000', while engaged in digging out stumps from his garden came 
across two of those lizards at the root of a stump some 16" to 18" underground, 
and while eifocting their capture discovered eight eggs. The lizards and eggs 
were sent to me. The latter were of a dirty whitish brown colour tinged 
with red. Measurements varied a trifle, but they woro about *8" x *48" and 
contained embryos measuring in length. 

The specimens were just as described in Boulengor’s Reptilia : * Fauna 
British India’ — Reptilia and Batraohia. 

G. H, EVANS, F.L.8., Major* 

Rangoon, 10th August 1904. 

No. XIX — THE NIDIFIOATION OF THE LITTLE BLUE WINGED 
PITTA (PITTA CYANOPTERA) IN UPPER BURMA. 

On the 26th July 1904, while walking home along a path through light 
jungle, I flushed a Pitta close to the path (about 1 $ yards). I soon detected a 
nest, so retired and took cover near by. After considerable waiting the bird 
returned, and I was able to reoognise it. The nest was situated on a mound 
and only slightly hidden by some blades of long grass. The opening faced the 
path, whioh I fancy was one only occasionally used by odd persons visiting 
jungle. What struck me was the enormous size of the nest for a bird so 
small ; it consisted of old bamboo and other twigs and a few leaves loosely 
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laid about. The interior was neatly lined with fibre, and the entrance hole 
waa just above the ground. There were five eggs, quite freBh. I ran a tape 
lightly over the rough structure, which measured 17" across and 11" from the 
upper part of entranco to back of nest. The entrance measured 3" x 4". 

I took three eggs : they measured as follows : — 

1" x 0*85". *95" X *8". 1" x 0*85" 

Colour as described in Vol. II, page 288, of Hume's 1 Nests and Eggs/ 2nd 
edition, Oates. 

G. H. EVANS, F.L.S., Major. 

Eangoon, 10//* August 1904. 

No. XX. — VEGETATION IN SIND. 

( Extract from, an address entitled fi The Province of Sind ” hy H, M, Bird- 
wood, C.S.L, M.A., LL.D., late President of the Bombay Natural History 
Society , read before the Society of Arts , London , on 23 rd April 1903.) 
Within the area watered by the canals all vegetation is luxuriant. Where the 
soil is deep and rich, as it is in most of the alluvial tracts, the cereal crops 
develop a growth unknown on used-up lands elsewhere. At Jacobabad, a body 
of spearmen, riding through a field of “Jowari," the groat Indian millet 
(Sorghum vulgare ), have been known to effectually screen themselves, horses, 
Spears, and all, in the lofty shelter of the cornstalks. In the forest reserves 
near the Fuloli at Miani, the 44 Babul,” or gum Arabic tree (Acacia arabica) t 
and the ,f Kandi ” (Prosopis spicigera), the two commonest forest trees of Sind, 
attain a height and girth beyond anything seen in Guzerat, the garden of India, 
or the Deccan, where the Babul is very much 44 At Home," In the Collector's 
garden at Larkhana thore is a splendid A ilanthus excelsa, excelling in sue and 
vigour of stem, branches, and its great pinnate leaves, any of the fine trees 
in the grove so well known to travellers at one of the villages on the road from 
Wattar to Mahableshwar. The “ Tali, M or Blackwood (Dalbgia lati folia) , also 
thrives in Upper Sind, but not so luxuriantly as in the neighbourhood of Agra. 
At Shikarpur, the magnificent avenue of 44 Sirras '* trees (Albima lebbek) — an 
entirely modern growth of British times— gives a most grateful shelter from 
the hot son of March or April ; nor can I soon forget the plantation of Chinese 
Tallow-treos (Sapium sebiferum ) near the little English cemetery at Beliwan, 
below the massive mud fort on the Indus, which, some say, was built by 
Alexander, and some, by Shorn, the son of Noah— with what authority, in either 
case, no one can perhaps say. I have grown these shapely trees, which, in 
general contour and size, aro comparable to the Biroh, on the red soil of 
Malabar Hill in Bombay and on the sandy soil of the University Garden on the 
Esplanade, and successfully ; but they have never displayed there the rich 
sunset-tints, purple and crimson and gold, with whioh they glorify the 
landscape in the crisp, chilly evenings of the late autumn in Bind. 
Nor will any Sindhi be alow to pay his tribute to the pervading grace 
pf the endless self-sown tamarisk thickets of every landscape in Sind of which 
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any stream or pool of water forma a part. In his carefully prepared 
« List of Trees, Shrubs, &o.,” of the Jerruck division, Mr.G. K. Betham includes 
three species of tamarisk, one of which, the " Asri” { Tamar ix articulata) is a 
treo of fair siae. In some parts of Sind the tamarisk jungle gives cover to vast 
numbers of wild pig. 

Beyond the reach of the silt-laden waters the dry and hardened ground is 
almost bare, and in such places the physical contrast is most striking between 
the landscapes of Sind and the hilly tracts of some other parts of the Bombay 
Presidency. My recollection of particular plants is not recent, but I havo re- 
freshed my memory from a paper I wrote only a few years after I had left 
Sind, and I then noted that where there was any vegetation at all the charac- 
teristic plants, in places beyond the influence of the river and the canals, 
were those of the desert— the “ Kirar ” or leafless Caper ( Cappari a aphylla ) — 
essentially a lonely plant, but beau tif ill, with its oountless brick-red flowers 
the “ Pilu ” (i Salvadora permit) with fleshy loaves, and strings of translucent, 
rounded, glutinous fruit, shining like pearls — and the Parkimonta acute af a, with 
clear, yellow, crumpled flowers, freckled with brown, and spiny branchlets, 
which onco suggested to a great Italian painter his idea of * f tho Crown of 
Thorns.’* Then there is an undergrowth of Camel-thorn (Alhagi camelorum), 
which, near Kandahar and Herat, yields manna “ at flowering time, after the 
spring rains,” and is an agreeable food for camels and useful for 
door-tatties in tho hot weather and of various plants of the Goose- 
foot tribe ( Chenopodiacem ), one of which, the Simla maritima , yields, 
according to Mr. Botham, “an impure carbonate of soda, used in soap- 
making, calico-dyeing and washing,” and is also a favourite food of the camel. 
And there is that curious plant, the * Panirio ” ( Withama coagulam ), of the 
potato tribe, whose juice curdles milk into “ panir ” or cheese. In these arid 
traots, with such strange herbage, the traveller misses the fresh, bright tints 
which enliven the forests of the Konkan and the western Ghftts in the early 
spring of March or in the second spring of the early weeks of June. The 
prevailing tones are sad, secondary, bluish-greens, and the same faint colours 
repeat themselves everywhere on uncultivated lands, and are only rarely relieved 
by the deep, glossy greens of the Balvadora. There is nothing like it in the 
rest of the Presidency, exoept in the districts nearest Bind. It is to the Flora 
of Africa that the indigenous vegetation of Sind is most closely allied. 

No. XXL— THE BUSSELL’S VIPEE. 

On the 14th February last, whilst encamped in the Dantra district of the 
M&hi K4nth&, I killed a Daboia (Vipera rusnellii) of such an unusually large 
si«e that perhaps it # may be considered worthy of record in our Journal. 

One of my aervanis, on rising from his midday -sleep, notioed the quite fresh 
trail of a large snake so near to the spot where he had been lying that it must 
almost have touched him. On drawing the notice of my butler to tho trail 

* Dr. Dietrich Brandi*’ •* Format Flora of Nortfa-Wwrt and Central India, ” p. 146. 
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which could not bo mistaken in the deep soil, the latter followed it across the 
field to an old Umra tree, near my tent, where lie discovered the snake lying, 
coiled up, amongst the roots. On hearing him call out “ Samp ” I rushed out 
with a gun and killed the reptile. On drawing it out and measuring it, it 
turned out to be a Daboia no less than f>'-4£" in length. 

I have killed a good many of these snakes at different times, but this one was 
by far the largest I have ever come across. 

On examining the mango tree under which my man had been sleeping I dis- 
covered a hole in it at tho very base of the trunk, for which the snake bad 
evidently been making when its path was blocked, for a few days later the 
same man saw another snake — probably tho mate — peeping out of the same 
holo. Unfortunately I arrived too late to despatch it, too. 

In tho Dautra district tho Daboia is known as tho ” Kh^d chitra M — “ Khad ” 
being tho Guzorati for grass and u chitra ” mat/ stand (?) for " cheetah, M the 
ordinary term (with “ dijnlo ” — “ the spotted one”) in these parts for the pan- 
ther, but of this 1 am not quite sure. In the Konkani districts of Havant Vddi, 
where a large number of deaths are annually put down to the bite of this 
snako, it is known as the “ Ghana x” I find the same name is applied hero in 
Kashmir to a snake which the natives tell me is very venomous. 'J his cannot, 
I think, also bo the Daboia of Tndia, but so far I have not soen a specimen 
although tho snake is said to be fairly common. 

L. h. FENTON, Lieut .-Colonel, I.A. 

Kashmir, September 1904. 

The specimen above recorded by Colonel Fenton was undoubtedly a very 
largo one, but in this Journal, Vol. VIII (page 505), Mr. F. G. Brook-Fox 
stated that he had killed two which measured .V-6" each. Tho largest 
specimen in our collection was obtained by Mr. J. G. Anderson, at Hurda, C. P. 
and measured 

According to the standard authority, Fauna of British India Reptiles, by G. A 
Boulengor, the Daboia (Vipera rmmUii) is found in Kashmir up to G,000 feet. 

EDITOR. 

No. XXII.— A COBRA FEEDING ON EOGH. 

A cobra attacked, at 10 a.m. the other day, the nest of a Guinea-fowl sitting 
in my compound, and as none of the servants would kill it my wife sent for me. 
I arrived about 40 minutes afterwards, and found the cobra coiled up within 24 
inches of the nest and the Guinea-fowl still sitting. I shot tho cobra and press- 
ed two eggs out of the dead body, one of these eggs hatching. The curious 
thing was that the Guinea-fowl was stil! sitting on her nest within a couple 
of feet of the cobra after it had taken two eggs and that one of the eggs 
should have hatched after huving been inside tho snake for from 30 to 40 
minutes. 

C. P. GEORGE. 

Secundekabap, 13/5 September 1904. 
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No. XXIII.— BEE-CULTURE IN INDIA. 

With reference to Mr. Phipsoi/s remarks, at the last meeting of the Society, 
on the subject of Bee culture in India, tho following notes may be of interest. 
There are in India, so far as is known, only three species of the true honey- 
bee (Apis), viz., A. dormta, A. indica, and A. Jlorea . A number of other 
forms have been described, but these all appear to be varieties of the 
above three species. A. indica is closely allied to A . metlifica , the European 
honey-bee, and only differs slightly in colour and size, being smaller and 
darker. 

A. dorsata is n large and very fierce species, frequently dangerous in tho 
jungle when irritated, and I am not aware that attempts have ever been made 
to domesticate it. Mr. David Hooper, in a recent number of the “Agricultural 
Ledger/ 1 gives tho following reasons against any attempt to cultivate this 
species as a hive bee : — 

“ (1) The bee builds naturally in the open. 

“ (2) It builds normally only one comb, so that the honey cannot be 
removed without removing the brood also. 

“ (\\) Although the comb is very large, it is not so great iu cubic capacity as 
the combs built by A. mellijica, which is readily cultivated, and the habits of 
which are well understood. 

‘ (4) It is only found in a tropical climate/ 1 

The first three seem to me to be valid reasons enough ; the last is not 
Htrictly correct, as A . dormta is common at Simla, where the winter is very 
severe, and probably also in other parts of the Himalayas. 

A . indica is more or loss domesticated and cultivated in Assam, most 
districts of tho Himalayas, the Kuram Valley, and Kashmir. Its habits are 
similar to those of the European A. mellijica. Experiments have been made, 
probably with this species, in some of the Bombay hill stations, but, according 
to Mr. Hooper, with no very signal success. 

A. Jlorea is a small species ; the comb is usually built on a small tree or bush 
(at Deesa I nearly always saw them in thorny bushes) ; this species is common 
throughout India, but would scarcely repay domestication, and the reasons 
against its cultivation would appear to be the same as those against that of A. 
dor sat a. 

I scarcely understand Mr. Phipson’s remark about “ non-migratory ” 
species ; I have never heard that any species of beo are migratory. The Apis 
nigrocinctus mentioned by him is A. indica under another name. 

Besides the above, several species of Melipona (Trigona) produce honey 
and wax in commercial quantities, but as the species of this genus are very 
small, no attempt has, I believe, been made to domesticate them. They arc 
atingless, or, at any rate, have no appreciable sting, 

Apiculture is a profitable business if carried out on a sufficiently large scale 
by one who really understands it. A few years ago I came across a man 
whose brother was engaged in it exclusively in one of the Australian colonies 
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and who wan doing very woll. He told me the number of hives kept by his 
brother, and the quantities of honey and wax exported by him, and they 
appeared to be enormous, so he must have been working on a very large 
scale. I gathered that the Australian Government gave florae sort of bounty 
on the amount exported. 

I have an idea that an attempt was made some time ago to introduce A, 
mdlifica into the Nilgiris, but I do not know with what success, 1 see no 
reason why bee-keeping should not succeed in India, and I should think that 
there are possibilities in front of it. The greater part of the wax exported 
from India is at present obtained from wild bees. 

0. G. NURSE, Major, 

Bombay, October 1904, 113th Infantry, 


Bombay, 24 th October 1904. 

No. XXIV.— ASSAM BIRDS. 


I should bo glad to know if Gecinm utriolalm, the Lesser Indian Green Wood- 
pecker, is at all a common bird in Assam. It seems to be here as my collector 
has already brought in two males, this, after my having shown him speoimona 
of the bird from S. India, ho declares it is vory common, ho also tells mo, on 
having soon specimens of Megalama marshallorum The Great Indian Barbefc 
and Cyarops franlclini , that both birds are procurable here in February, but I 
very much doubt this. I may mention that both the Black Partridge and the 
Bengal Floriken are common birds here. I am told that a former manager used 
not uufrequently to shoot as many as four and six of the latter in a morning 
and this without much trouble. 

A. M. PRIMROSE. 


Moknai Tea Estate, Tamabhat P, 0., 
Gauripuk, Assam, 

October 1904. 


No. XXV.— BREEDING SEASONS OF BIG GAME. 

If I remember rightly— for I am writing under ciroumsianoes that 
provent my refreshing my memory — I alluded on one occasion in the Society's 
Journal to tho limited held for original observations by naturalists amongst the 
larger, compared with the smaller, mammals, in view of the fact that tho former 
attracted bo much more attention both by their me and by the fact that many 
of them were closely studied by sportsmen. Although thi» is perfectly true 
from a comparative point of view, there is a great deal that we have yet to 
barn regarding the habits and life-history of big game, more espeoi&Uy in 
connection with their breeding seasons, I therefore take the opportunity of 
directing the attention of our members to the following important note that 
appeared over the well-known initials “ R. L. fV in the Field of 3rd Septem- 
ber 1904. 
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“ In the course of his Presidential Address to the zoological section at the 
recent Cambridge meeting of the British Association, Mr. Bateson took occasion 
to emphasiso the supreme importance of a thorough investigation of all the 
phenomena connected with the breeding of animals as affording the chief clue 
which is likely to explain the complex problems of heredity and evolution. He 
compared, indeed, the breeding-pen in its importance to zoology to the test-tube 
in chemistry, and remarked that every variation from type is due to a patho- 
logical peculiarity. Although these remarks referred in the main to the case 
of domesticated animals, or of wild animals kept in captivity, it is manifest that, 
from the standpoint of the evolutionist, it is of scarcely less importance that we 
should possess accurate and trustworthy information with regard to the varia- 
tion produced in the breeding seasons of wild animals by climate, station, and 
environment generally. For it is quite evident that if a species breeds in one 
district at a certain time of the year, and some months earlier or later in a 
second district, we have, ipno facto , a pronounced eloment in favour of variation 
in its offspring, and thus a valid cause for the eventual production of a new 
variety or species. As a well-known investigator of this subject has recently 
pointod out to me, our knowledge of the breeding seasons of big game in general 
is in an exceedingly unsatisfactory and crude condition ; ho imperfect, indeed, 
as to bo practically useless for the purposes of exact study. Take, for instance, 
such well-known works as Blanford’s Mammal* qf India and the Great and 
Small Game of Africa, published by Howland Ward, and edited by Mr. Bryden, 
and the unsatisfactory state of our information on this subject will be at once 
apparent. In the former work, for instance, we find the oft-repeated statement 
that the breeding time of a particular species is “ about ” such and such a month ; 
wh’lo in the case of such a well-known animal as the Himalayan sorow we find 
tl?j statement that whoreas, according to Hodgson, a single young one is born 
in September or October, Adams gives the spring as the time whon the fawns 
come into the world. Such statements (though no fault, be it observed, on the 
part of the author of tho invaluable works in question) are, of course, abso- 
lutely useless for any generalisations with regard to the breeding seasons of 
groups of animals, Tako, again, the case of the sambar deer, in which, as stated 
in Mr. Blanford’s volume, doubt still prevails with regard to the dates of the 
breeding season and of tho shedding of the antlers, both of which are evidently 
correlated. In peninsular India, for instance, the stags are said to rut in 
October and November, but in the Himalayas not till the spring, whereas the 
antlers are reported to be usually dropped in March in the one area and in 
April in the other. Obviously there is something wrong in this. In addition 
there is the well ascertained fact that some stags do not shed their antlers at 
the usual time, while some are stated to relain them for more than one season. 
The probability would seem to be that in the plains the sambar has two breed- 
ing seasons, and that stags born at one season shed their antlers and breed at 
a different time of year from those which are produced at the opposite season. 
An this requires, however, to be ascertained by careful and accurate observa- 
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tion on animate in the wild state, for those kept in a state of oaptivity cannot 
bo relied upon to afford trustworthy data on such 0 matter. 

As regards the large game of Africa, our information with regard to their 
seasons of breeding is much more defective than is the case with those of India; 
and in the work on African big game already cited, which, be it noted, has been 
written almost entirely by sportsmen practically acquainted with the animals they 
describe in their native haunts, it is really surpsiaiag how very little definite 
information's supplied on the subject in question. In the case of some species 
nothing at all is said, while in that of well-known forms with a wide geographi- 
cal range, such as the kudu, the date of the breeding season is given in one or, 
perhaps, two districts. Such information is practically valueless in the case of 
an antelope whose range extends from Oapc Colony in the south to Somaliland 
on the east and to Angola on tho west coast ; and what wo want to know are 
the dates of the breeding season in these widely-sundered areas as well a* in 
the intervening districts. As to the period of gestation in the big game animals 
of Africa, little or nothing seems to have been renordod. sportsmen are unlikely 
to bo able to supply the information required with regard to the latter subject, 
which will probably have to be obtained from animals kept in captivity. They 
have, however, unique opportunities for acquiring trustworthy data with regard 
to the breeding seasons of the various species that may come under thoir notice, 
and when the interest and importance attaching to information of this nature 
become generally known, l have strong hopes that British sportsmen will not 
be behindhand in endeavouring to supply what is vanied in this matter. The 
oolumns of the Field will, I feel sure, bo always open to letters containing 
definite and exact information on this subject, while it is probable that lists of 
the dates of the breeding seasons of a number of species would be accepted for 
publication by the editors of some of our zoological journals. 

u For further information with regard to the periods of gestation of the larger 
herbivorous mammals we must look, at all events in the main, to the officials of 
zoological gardens aud menageries , and, above all, to the owners of private 
collections in parks both in this country and in Africa, where the animals live 
under conditions more like those of their nativo homes than is the ease in 
ordinary menageries* ” 

This so ably points out the directions in which our investigations should 
be pursuod and the weak points in our knowledge of the life-history of big 
game that I feel there is little that I need add to the appeal. Many of our 
members have almost unique opportunities of gathering the information 
required, and I would emphasize the point that it U only by the accumulation 
of authentic notes from all parts of the country that reliable conclusions can 
be arrived at. As the protection of game has lately engaged the attention of 
the Government of India with a view to legislation appointing close seasons, 
further information regarding breeding seasons will afford useful data for the 
effective carrying out of this object, which every sportsman must have at heart. 

Thera is often a certain reluctance amongst many of those who can eolket 
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and supply the information to take the trouble to put their observations into 
proper shape for publication, but I would urge all those who may be deterred 
by this or other reasons to lot us have any “ definite and exact information on 
this subject, ” however rough it may appear, for even if it is not in the form of 
a note for publication by itself, it will, however meagre, so long as it is definite 
and exact, help towards the accumulation of records from which most valuable 
information can be deducted when all are tabulated and compared. 

E. COMBER, FZ.8. 

Buhrinoton, Somerset, September 1904. 

No. XXVJ. — ALBINISM IN A SHRIKE. 

A few days ago Mr. P. F. Campbell, Assistant Manager in the Holta Tea Com- 
pany, Kangra Valley, told me he had soon a pure white Shrike on the plantation 
which he had left a man to mark while he returned for his gun, He then went 
after it and shot it. The bird, which I skiuned and preserved, is pure white, 
with the exception of a faint irro ration of grey on the outer webs of the 
posterior primary wing feathers and of the two outer tail feathers on the right 
side, also both webs of the secondary and tertiary wing feathers, the latter 
being tipped with very faint rufous. The irides were dark brown and the bill 
and legs flesh colour . The rictal bristles, of which there are 7 on one side and 
6 on the other, are strongly developed and while. The following are measure- 
ments taken from the skin: — Length^", tail 4*5"; wing 3*6", * tarsus 1*1" ; 
bill from gape '9". 

Owing to there being no markings by which to distinguish this specimen, I 
have concluded that it is an albinism of Lanins tephronotus , a common bird here- 
in fact the only Shrike which I have seen within a couple of miles radius. It 
is evidently a young bird, as many of the feathers of the back and rump aro 
not completely developed. The preserved skin is in the possession of Mr. 
Campbell, who, I have no doubt, would send it to the Society for examination 
if requested to do so. 

G. C. DUDGEON, F.E.S. 

Palamfur, Punjab, 2 Qth September 1904. 
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PROCEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE IGth JUNE 1904. 

A meeting of the members took place at the Society's Rooms, on Thursday, 
IGth June 1904, Mr. James MacDonald presiding. 

NEW MEMBER8. 

The election of the following new members since the last meeting was 
duly announced 

Mr. 0. E. Allen, I.F.8. (Tharrawaddy, Lower Burma) ; Mr. F. Walter 
(Rangoon) ; Lieut. H. S. Eliot, R.A. (Quetta); Mr. C. F. Grant, 1.0.8. (Ran- 
goon); Mr. W, H. B, Salmon (Bolarum) ; Mr. J. R. Huggins (Koraput) ; 
Mr. R. H. Ellis, I.O.S. (Ohittor, N. Arcot) ; Mr. H. Foaron (Ooconada) ; Lieut. 
R. J. B. Yates (Jubbujpore) ; Lieut. G. H. E. Twemlow (Wellington) ; Capt. 
E. E. Beddek (Oannanore) ; Capt. G. Clarke (Caunanore) ; Mr. N. A. Worlledge 
(Cannauore) ; Dr. G. F. Goldsmith (Lashio, N. Shan States) ; Mr. W. A Knyvett 
(Gaya, Bengal) ; Major F. W. G. Wadeson (Fort Sandeman) ; Dr. E. H. Hunt 
(Secunderabad) ; Mr. F. A. Moller (Darjeeling) ; Mr. G. A. Miller (Darjeeling) ; 
Major 0. H. Hale. R.A.M.C. (Rangoon) ; Capt. H. N. Baker (Singapore) ; 
Mr. E. Hicks (Tczpur, Assam) ; Major F. de B. Young (Poona) ; The Secretary, 
American Museum of Natural History (New York) and Mrs. A. 0. Hearsey 
(Ranikhet). 

The Honorary Secretary drew the attention of those present to the fact that 
out of the above 25 new members none were residents of Bombay and very 
few belonged to the Presidency. It constituted good evidence that the Journal 
of the Socioty was being read and appreciated in distant parts of the country. 

CONTRIBUTIONS TO THE LIBRARY. 

Faune Entomologique de L’Afrique tropioale. 

Descriptions of now species of Aculeate and Parasitic Hymenoptera from 
Northern India, by P. Cameron. From the Author. 

Descriptions of now Genera and species of Hymenoptera from India, by P. 
Cameron. From the Author. 

Description of a new specie! of tl quartinia” from Deesa, India, etc., by P. 
Cameron. From the Author. 

Description of a new species of “ Athalia ” ( Ttnthndinidm ) from India, by 
P. Cameron. From the Author. 

Memoires de la Soc&te Zologiquc de France. Tome XV. 

Blood Immunity and Blood Relationship, by Dr. G. H. F. Nuttall, F.R.S, 
From the Author. 

The Transaction* of the Entomological Society of London, 1908. In exchange. 
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CONTRIBUTIONS TO THE MUSEUM. 

Mr, H. M. Phipaon, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s Collections : — 


Contribution. 


Description. 


Contributor. 


1 Malabar Whistling thrush 
(alive). 

1 8kin of Palm Civet .. 

1 Chameleon 

1 Monitor •«.... 

1 White-tailed Bush Chat.. 

2 Austen** Babbler 

3 Bed-throated Tit-Babblers 

2 Short-wings 

1 Closo-barred Sand Grouse.. I 
1 Himalayan Viper (alive \ 
A quantity of Marine shells) 

from Aden. 

1 Skin of the large Brown| 
Flying-Squirrel. 

1 Snake 

Homeland shells, Ac. from| 
Assam. 

Boar’s Tusks, Pfin* 

1 Snake 

1 Flying Lis&rd 

1 Snake... 

A collection of 187 Birds'] 
Bkins from Chitral ......... 

1 Cinereous Vnlture (alive). 
A collection of Birds' Eggw| 
from Quetta. 

4 Bats from Kashmir... 

1 Hcd-crested Pochard 

1 White-eyed Duck .. 

2 Blaok-bollied 8andgrouse..j 
8 Common 8andgrouse 
V Spotted Sandgronse.., 

1 Snake and Evrgs (showing] 

that this Viper is ovi- 
parous). 

1 Snake (alive) 

6 Eggs of Common Fla 
mingo from the Bunn of! 
Catch. 

1 Screech Owl 

1 Slow Loris and young 


Myiophoneus horsficldi 

Paradowurm nictitans 

Chamaeleon calcaratm 

Vara nut tahator 

Pratinoola leuoura 

Drymocataphm attamontit.. 
Sch&niparut rufigularU ... 
Braohyptoryw tinetuin 

Ptoroclc* lichtenttrini ■ 

Anoint rod on himalayonut ... 


► Mr. B. 0. H. Barnard. 


i 


Ptonmyt oral ... 
Ly codon auliout 


Cki'ytopoUa ornata , 
Draco mamlatm .... 
Dipsat trigonata ... 


Vullur monaokus 

89 Eg at of 5$ Specie « <>/| 
Birdt . 

Mm ricetost sp. n ....... 

Netta rvfina 

iVyroea ferruginsa 

Pteroole* arenariut 

Pteroclurtts c*mtv* .. 
Ptorooluru* tenegallu * 
Lacheti* montioola 


\Zamcni* muootus 

Phosnicoptervt rotcut , 


Mr. D. A. MacMillan. 

Mr. P. Uerhardt. 

Mr. B. L Barton. 

Mr. S. L. Whymper. 

Dr. H. Coltart. 

I Do. 

Do. 

Major H. A. F. Magrath, 
Mr. C. Vernon PuTkis. 
jMrs. Cabral. 

jMajor A. F. Pinbey, O.I.E. 

Major C. Hudson, I.M.8 
Mr. James Marten. 

Mr W. Kirkpatrick. 

Mr. W. Sparke. 

Do. 

Mr. A. T. Whittle. 

Oapt. G. A. Ferreau. 

Major T. E. Marshal), B.A. 

Do. 

Cob A. E. Ward. 

Mr. B. H. Heath, O.K. 

Do. 

Do. 

Do. 

Do. 

Mr. G. A, Miller. 


Mr T. J. Torakin, 

H. R. the Kao Saheb of 
Cutch. 


Striae fi amine a 

Eyetioebu* tardigradm . 


Mr P. Fischer. 
lOapt. W. H. Lane. 


PAPERS READ. 


The following papers were then read and discussed : — 

1. Plants introduced into the Victoria Gardens, Bombay, since 189d, by C.D. 
Mahaluxmivala ; 2. The Wild Plantain, by G. M. Ryan, I.FJ3. ; S. Notes on 
the Flora of Northern Ganjanl, by Cecil E. 0. Fischer, I.F.S. ; 4. The Birds of 
Chitral, by Capl. H. T. Fulton, D.B.O. ; f>. Natural Checks on Over-increase, 
by Major A. Newnham ; 6. Fly-fishing in the Bombay Presidency (Megalopa 
eyprinoidea, a fly-taker), by W. A. Wallinger ; 7. Melanism amongst Panthers, 




182 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XVI, 


by T. A. Hauxwell, I. P.8. ; 8. The Indian Edible-nest Swiftlets ( Collocalia 
fueiphaga) in the Pulney Hills, by R. Foulkes ; 9. Some notoa on Butterflies 
and Moths, by L. 0. H. Young, B.A. ; 10. Two notorious Insect Pests, by B. 8. 
Hole, l.F.8. 

PROCEEDINGS 

OF THE MEETING HELD ON 18th AUGUST 1904. 

A meeting of the members took place at the Society’s rooms, on Thursday, 
18th August 1904, Eev. F. Drockmann, 8.J., presiding. 

NEW MEMBER8. 

The oleotion of the following now members since the last meeting was duly 
announced 

Cnpt. A. E. Hamerton, B.A.M.C. (Ferorepore) ; Dr. A. B. G. Kerr 
(Chiengmai, Siam); Mr. W. T. Page, F.Z.8. (London) ; Mr. W. N. Edwards 
(Majulieghur, Sootea P. 0., Darrang, Assam) ; Mr. J. D. Stuart (Mitibu, 
Burma) ; Mr. E. Steiner (Bombay) ; Mr. M. G. Sykes, I.C.8. (Cuddalore, 
Madras Presidency) ; Mr. G. A. D. Stuart (Nellore) ; Mr. H. Colder (Bangoon) ; 
Mr. Felix L. Domes (Berlin, Germany); H.H. the Rajah of Dhar (Dhar, C.I. ) ; 
Mr. T. Moore (Russellkonda, Ganjain District) ; Major J. W. L. Elgee (Banga- 
lore) ; Mr. O. Lucas (Bombay); Mr. Norman A. Maolcod (Jaffirbund, Lalla 
p 0) ; Capt. J. H. Dickson (Quetta) ; Lieut. A. G. Lyell (Lansdownc) ; Lieut. 
H. W. Long, B.A.M.C. (Jullundur) ; Mr. S. A. Wood, I.F.8. (Loilem, S. Shan 
States) ; The Professor of Zoology, Madras Christian College (Madras) ; Mr. F. 
W Chanter C.E. (Bombay) ; Major L. P. Chapman, R.E. (Bombay) ; Mr. 
Oassamali Jairajbhoy Peerbhoy (Bombay) ; Mr. C. H. Stowoll (Grant Road, 
Bombay); Mr. W. W. Bulkley (Jeypore) ; Mr. G. Marjoribanks, LF.8. 
(Belganm), Col. F. W. Trevor, K.A.M.C. (Bombay) ; Mr. A. 8. Lawrio (Rnssell- 
konda, Ganjam District) ; Mr. M:. Crompton (Russellkonda, Ganjam District) i 
and Mr. R. C. 0. Carr, 1.0 S. (Caittoor, N. Arcot District). 

CONTRIBUTIONS TO THE MUSEUM. 


Mr. H. M. Pbipson, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s collections 


Contribution. 


Description, 


j Contributor. 
Mr. G, A Miller. 


A collection of named moths Mr. G, A. Miller. 

1 lSZn D “st* Bror (alive). Afehn.u, ur, (n », Mr. H. P. Le Mesnrler. 

a Cubs (alive.) Jones, 


B.A.M.0. 

A collection of Fresh Waterl M ^ r g A - T - Newnham, 

1 cSeab“ ^Hawk-Eagle. Spizatu, limnotu. Mr.'V. H Otottwbuob, 

1 BonellPs Eagle Ui^rmU, Jamiatv, ....l ' ^ 

A collection of Spiders — — Mr. C, E. C. Fiicner, l.F.8. 

1 BcSy^Ant-eater (alive) ... Afanit pmtedantyla Mr. J. Black. 

Efgsaf the Upland Pipit-... Ortoaor ft tplaamt -Mr. F. Field. 


Mr. C. E. CL Fleeter, I.F.8. 
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Contribution. 


Description. 


Contribution. 


A Clutob of Eggs of tbo Qenn&u* albicristatux .... 
Whito-crostod Kalij Phea* 
saut. i 

I Haake OongyUphU content 

4 Cobras (alive) Naia trijn^drianM 

i 

17 Phoorsas (alive) ...J ftohix rarinata 

1 Ground Snake tirysejohnii 

1 Snake \7ropidonotMs plumbicolor 

4 Mouse* Hares ttp.n .... OohoUma icar&i sp, n. ... 

Some Lepidoptera from, 

Quetta District. | 

8 Chukor Partridges from Carabis ohurar 

Arabia (alive). | 

14 Growing Cocoa do MerAa/fofcea Sechellarum 

nuts from Seychelles. I 

1 Malay Bittern ! G*r*aoHw mtlanolepkux 


Mr. F. Field. 


Cant. J. 8. Oxley, I.M.S. 
Ooi. W. B. Banneman, 
I.M.S. 

Do. 

Major H. D. More wetliet. 
Mr. 1). A. MacMillan. 

Col. A. E Ward. 

Mr, Neville Eliot, R.A. 

Major F. V. Whittal. 

Monsr. R. Dupont. 

Mr. J. B. Russell. 


Minor Contributions. — Mr. F. Napier, Capfc. U. M. Morris, Mr. J, W. Watson, 
and Mr. Bapu W. Telang, 

The following contribution to the library has been made : — The Manual of 
Plague, by Major W. E, Jonnings, M.D., I.M.S. By the Author. 

PROPOSED PUBLIC MUSEUM. 

The correspondence between the Proposed Museum Committoo and the 
Bombay Natural History Society was placed before the meeting, and the 
following extract shows the opinion of the committee on the subject :■ — 

“ We are strongly. of opinion that the Government of Bombay should posses* 
a Scientific Museum in this city, and that a trained staff should be engaged 
from Europe with the object of carrying on research in every branch of 
Natural History, commencing with those which have a conspicuous economic 
value, but wo think it would be worse than a mistake to undertake the 
formation of such an institution unless ample funds for endowment as well ai 
for building are providod. 

“ A museum as a mere exhibition of natural history specimens is, in om 
opinion, of very little value, but as the head-quarters of a scientific staff, engagec 
in research, and containing working collections from which knowledge may b< 
obtained, it then becomes an institution of enormous value to the Biate. Fo: 
instance, it is obvious that, as a Maritime people, we ought before this to hav< 
done something to improve the coast fishorios of India, but nothing practical cai 
be done in this direction until we possess a more complete knowledge of th< 
marine fauna. At present we know nothing of the migration of sea fishes 
or the periods and places at which they breed, and such knowledge cai 
only be obtained by menus of systematic collections made by t&ained natur 
alists. 

M To possess such a museum, therefore, it is necessary to consider what wil 
be the working expenses of the scientific staff as well as the proba hie cost of i 
building to contain collections and laboratories. 
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“ Tho Government of Bombay state in the resolution that they can see their 
way to 2| lakhs towards the erection of a museum, but they do not say that 
they arc prepared to meet the heavy recurrent expenditure which would be 
necessary to provide for the requirements of a scientific museum staff. To 
ascertain what these expenses would amount to we can only refer you to the 
report of the Calcutta Museum for 1902, in which the working expenses 
considerably exceeded half a lakh per annum, irrespective of tho gazetted 
salaries. 

“ Tho erection of a building that would be suitable for a museum, as well as 
a public library Government Resolution) on a conspicuous site in Bombay 
would cost, we should think, three or four times the amount mentioned in the 
resolution. 

** Tho Bombay Natural History Society, which consists of about 900 
members throughout India, Burma, and Ceylon, possesses very valuable collec- 
tions gathered from the whole of the Oriental region, but they are essentially 
working collections and are not suitable for public exhibition, the object of the 
Society being in the direction of research rather than display, as is shown by 
the character of its publications. 

“ We note that it is intended to restrict the collections in the proposed 
museum to the area of the Bombay Presidency, but if it is the intention of the 
Government to undertake scientific research in all branches of local natural 
history, this Society will be in a position to render material assistance, and will, 
we need hardly say, be willing to do so." 

A PRINCELY OFFER. 

The Honorary Becretary stated that His Highness the Rao Saheb of Cutch 
had offered to subscribe Rs. 1,000 a year, for three years, to this Society, if 
it could see its way to engage an expert from Europe to make a marine zoological 
survey of the Bombay Coast, including the Gulf of Cambay and the Burnt of 
Cutoh, The cost of such an undertaking would, it was thought, amount to 
about Rs. 22,000, or, say, Rs. 7,500 a year, for a period of three years, and the 
task was consequently beyond the powers of this Society unless generous support 
such as that offered by H. H, the Rao of Cutoh, were forthcoming from 
others. The Committee of the Society had already addressed letters pointing 
out the advantages of such a survey to all the States which possess a sea 
frontier on the Kathiawar and Konkan Coasts, 

GOVERNMENT GRANT 

The Honorary Secretary stated that the Government of Bombay had made 
a grant of Rs. 2,500 to the Society for the present year, and that they had 
been good epough to promise to continue the grant (provided funds were 
available) so long as the Society continued to publish the results of its investiga- 
tions and researches on subjects of public utility. 

A vote of thanks was passed to the Government of Bombay for its 
assistance. 
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COLOURED PLATES. 

The Honorary Secretary statod that orders for the following Coloured Plates, 
for the Society’s Journal, had been placed in the hands of their London Ohromo 
Lithographers : — 8 Plates of Ducks; 1 Plate of Moths ; 4 Plates of Snakes ; 
4 Plates of Orchids ; and 3 Plates of Cuckoo’s Eggs — total 20 Plates. 

The cost of those Coloured Plates would be about Rs. 360 each (or Its, 7.000 
in all), so that it was most important that the Society should obtain as many 
new members as possible in order to provide the funds for theso useful 
illustrations. 

PAPERS HEAD. 

The following papers were then road and discussed ; — 1. Sexual Colour- 
dimorphism in Birds, by D. Dewar, l.C.S. ; 2. The Ancestry of the Horse 
by L. C. H. Young, B.A. ; 8. New Species of Indian Hymenoptera, by Major 

0. G. Nurse, F.E.S. ; 4, The Enemies of Butterflies, by E, H. Aitken ; 5. The 
Himalayan Nutcracker, by Col. W. Capper, D.M.E. in India ; 6. The 
Asiatic Two-hornod Rhinoceros, by Major G. H. Evans, A.V.D., F.L.S. 

PROCEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE 29tii SEPTEMBER 

1904. 

A mooting of the members took place at the Society’s rooms, on Thursday, 
the 29th September 1904, Mr. L. G. H. Young presiding. 

NEW MEMBERS. 

The election of the following new members since the last meeting was duly 
announced : — 

Mrs. M, Doakin (Bombay) ; Captain V. G. Drake-Brookman, I.M.S. 
(Bharatpur) ; Mr. F. H. Abbott, Secretary, Agri-Horticultural Society of 
India (Calcutta) ; Lieutenant J. C. McKenna (Myitkyina, Upper Burma) ; 
Lieutenant H. D. S. Keighley (Myitkyina, Upper Burma); Mr. C. C. Reid, 

1. C.S. (Calcutta) ; Mr. G. II. Bcloham (Ratnagiri) ; Lieutenant J. L. Tweedic 
(Lucknow) ; Mr. A. L. Hodden (Silchar, Caohar) ; Mr. II. R. Hume, D.8.P 
(Kaira) ; Mr. It. A. Wilson, l.C.S. (Nagpur, C. F.) ; Captain IL K. Colston 
(Mhow, C. L) ; Lieutenant A. 0. Cameron (Mhow, C. 1.) ; Mr. F. G. Arnould 
(Kawant, Rajputana) ; Mr. Mahomedbhoy Currimbhoy Ebrahim (Bombay) ; 
Mr. J. O’B. Donaghcy (Bangalore) ; Mr. C. C. Boyd, I.C.H. (Karwar) ; 
Mr. George Service (Bombay) ; Lieutenant F. IL Humphrys (Lahore) ; and 
Mr. R. K. Dadachanji (Bombay). 

CONTRIBUTIONS TO THE MUSEUM. 


Mr. H. M. Phipson, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s collection : — 


Contribution. 

Description. 

Contributor. 

A collection of Moths and 


Mr. O. 0. Dudgeon, F.E.fl. 

Butterflies from the 



Himalayas. 

i 
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Contribution. 

Description. 

Contributor. 

A Liiard from Baluchistan ... 

2 Cobras (alive) 

1 Snake 

1 Snake (alive') 

1 Monitor (alive) 

1 Bat 

2 Tempius 

Some Insects and Spiders ... 
Bnttfirfliei 

Agama UoUph 

Naia tripvdian# 

Simots* albocinatu* 

ZameniafaschdatM# 

Varan** BongalenHs ......... 

Cynoptsru* marginatus 

Platysterrum intig a ceph alum 
(from Siam) 

From Quetta. f .... , 

Col. R. H. Light. 

Col. W. Bannorman, I.M.6. 
Do. 

Do. 

Dr. V. L. Mankar. 

Mr. 0. 0. Feo. 

Mr. H. D. G. Garrett. 

Mr. 0. K. C. Fischer, I.F.8. 
Mr. Neville Bliot, R.A, 

Mr. D. J. Tata. 

Mr. B. McDougall. 

1 Snake (alive) 

1 Snake 

Python moluru* 

Oligadon McDougalli apjn.... 


Minor contribution from Mrs, Payne, 

Contributions to tbo Library -Annals of tho Royal Botanic Gardens, 
Calcutta, Vol. X, Part I, in exchange. 

Catalogue of Birds in the British Mooeura, Parts XVI to XXV, from the 
Trustoes, 

BEE CULTURE. 

Mr. H. M. Phipson stated that he had lately been trying to interest tho 
Agricultural Department on tho subject of bee culture in the hope that they 
might see their way to carry out properly conducted experiments on the 
domestication of the two species of Indian bees which are not migratory (Apis 
nigrocinctus and Apis dorsata\ and also possibly to introduce the European 
hive bee {Apis mslUfica). Seeing how largely honey is used by the people of 
this country for the preservation of fruit and for sweetmeats, it is surprising 
that bee culture has not been further developed. Dr. Thedore Cooke made 
some interesting experiments several years ago, in Poona, with Apis indica , but 
as this species of bee is known to he migratory the experiments led to dis- 
appointment, as on the approach of the hot season the swarms fled to the hills 
along with the Government officials. Had the experiments been made with 
the rock bee (Apis donate i), which is twice the size of the other, the results 
might have been very different, 

Mr. L. C. H. Young, the Honorary Becretary of the Insect Section, read 
some extracts from tbe latest work on the subject of Indian Hymenoptora, by 
Col. C. T. Bingham, and suggested that members of the Society living in tho 
Punjab, Kolhapur, and other places, where experiments had been made, should 
be asked to communicate with the Bocriety os the subject. 

FLEAS. 

The Honorary Secretary stated that Capt. W. G. Liston, I.MJ8., had kindly 
offered to read another paper before this Society, at tho November meeting, on 
the subject of fleas and the part they play in the propagation of plague. Capt. 
Liston, it will be remembered, read a paper on this subject on the 15th March 
1903, but he has since devoted much time to it and an account of his resent 
investigations will be of the greatest interest. 
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PAPERS BEAD. 

The following papers were read and discussed 

1. Water-Folding Plants found in the Thana Forest, by G. M. Ryan, J.F.8. ; 

Cassia occidentalis, by B. H. Barlow- Poole, I.F.8. ; 3. Birds observed in the 
Nilgiris and Wynaad, by A. M. Primrose ; 4 Notes on the Nesting of some Birds 
in the Upper Chindwin District, Burma, by Capt, H. H. Harrington ; 6. Notes on 
Burmese Reptiles, by Major G. H* Evans, A.V.D., F.L.8 ; 6. Notes on the 
Horn bilk of the Pegu District, by C. W. Allan, I.F.S ; 7. The Russell's Viper 
by Lt.-Col. L. L. Fenton ; 8. A Cobra Feeding on Eggs, by C. P. George, all 
of which will appear in full in the Society's Journal. 

PROCEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE 24tii 

NOVEMBER 1904. 

A meeting of the members took plaoe at the Society's roomB on 24th Novem- 
ber 1904, Colonel W. B. Bannerman, I.M.S., presiding. 

NEW MEMBERS. 

The oloction of the following new members, since the 1st meeting, was duly 
announced : — Mr. Julian North (Calcutta) ; Mr J. May (Pttrlakimedi, Gan jam 
District) ; Mr. A. Panton (Bombay) ; Mr. Pursbotumdas Visram Maoji (Bom- 
bay) ; Rev. Jo do Itebello (Margfto, Goa) ; Captain 0. B. Harrison, I.M.8. 
(Madura) ; Mr. T. D. Hamilton, I.F.S. (Rangoon) ; Mr. J. Harding Pasooo 
(Kolia Kombi, Nilgiri Hills) ; Mr. Gordon Dalgliesh (London) ; Mr. W. R. Le 
Grand Jacob, I.F.S. (Darjeeling) ; Mr. C. W. Dunn, I.C.S. (Rangoon) ; Lieu- 
tenant J. A. Pottinger (Rangoon) ; Captain W. D. A. Keys, I.M.S. (Bombay) ; 
Mr. G. F. Curran (Mysore) ; and Mr. 0. G. de C. Ireland, I.C.S. (Dehra 
Dun). 

CONTRIBUTIONS TO THE MUSEUM. 

Mr, H. M. Phipson, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s collection : — 


Contribution. | Description. 


Contributor. 


1 Snake (alive) 


Lycodon travaneoriout 


1 Snake (alive) 

A collection of Orthop- 
terous Insect** 

1 Snake (alive) ... 

1 Snake 

A collection of MantUl®, 
Grasshopper** Ac. 

1 Snake (alive) 

1 Snake ... ... »*• 

8 Lizards from Pegu ... 

2 Flying Lizards from 
Pegu. 

A number of Cage Birds 
(alive). 


Ly codon aulicv* 


Erywjohnti . 

I) ip* at multimaoulata 


ITolieop s schiitoiui 
Cnllophis trivuwulatui 
JLiolepii bdliam ... 
thnco Ma^fordii ... 




... Col. W B. Bannerman. 
I.M.8. 

... Do. 

Mr. 6. Lightfoot, 

... Mr. 1UC. Parrel, I.F.S. 

... Mr. 6. Lightfoot. 
j Do. 


... Capt. F. Wall, I.M.S. 
... Capt. J. Oxley, LM.8. 
... Mr. 0. W. Allan* I.F.S. 
... Do. 


Mr. G. De Saone. 
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Contribution. 

Description. 

Contributor* 

4 Species of 8 oaken 

Ly codon on liens ^ var. 

Ly codon travancoricns, 
Rungaru* candidu * 

Po i if odont ophit tn bjm not a- 
tus . 

Capt. F. Wall, J.M.X, 

Do. 

Do. 

A nntnbor of Beetles 

Buprcstidai »p* ••• ••• 

Mr F. G. Arnold. 

1 Malay Bittern ... 

Gorsaohius uidanolophu* ... 

Mr. U. G Foster. 

1 Snake 

Bungaru* oaruiidut 

Mr. 0. H. Donald. 

1 Snake (alive) 

Zamenit mucotut 

Do. 

1 Crimson -breasted Bar bet 

Xant hohnna hwmstoc ephala 

Mi<j. C. G. Num«. H.K.H. 

or Coppersmith. 


Do. 

1 Indian Pied Kingfisher... 

UeryU r aria. 

1 Franklin’s Nightjar 

Caprim ulgns mondcoUt 

Do. 

1 Pied Crested Cuckoo 

Uoocy ties Jacob inut 

1>>. 

I Rose-ringed Paroquet ... 

Palcnornit torguatus 

Do. 

1 Painted Hand-grouse ... 

Pt erodes fasoiatus 

Do. 

I Large or Black- bellied 

PterocUs arenarius 

Do. 

Sand-grouse, 



I Largo Piu-tai cd Sand- 

Pterooluru* alehata 

Do. 

grouse. 


| Do. 

H Common Sand-grouse ... 

Pteroclnru* ( xnxtus 

1 Grey Partridge j 

Franoolimu pondicerianua, 

Du. 

1 Red Shank 

Tot anus oalidru ... 

Do. 

4 Wood-snipes 

Gallinago nemoricola 

! Mr. S. Idghtfoot. 

1 Western Bamboo Par- 
tridge. 

Bambusicola fytohii 

! Do. 

A collection of Mantidas ... 


Do. 

1 Snake .. 

PsammophU leithii ... 

Mr. T. Button ji. 

1 Snake (alive) 

Dipsos JortUni 

* Col. Bannerman, I.M.8. 

1 Snake 

Simoiet ament is ... 

Mr. C. H. Donald. 

1 Snake 

Oligodon sp 

i Do. 

1 Snake (C l)hatuan” ... 

Zameni* vmoosvs ... ... 

| Mrs. Inglis. 

2 Hawk Bill Turtles from 
Port Blair (alive). 

Chtshme inbricata ... 

Mr. C. Gilbert Rogers. 
J.F.8. 

81 Kgga of Roseate Tern ... 

Sterna dougalli 

Mr. W. p. Jardlne. 

8 Snakes ... 

lyoodon aliens, dark va- 
riety. 

Col. W. B. Bannerman, 

1 I.M.B. 

1 Black-tailed Godwit ... 

Limosa eegocephala 

Mr. H. S. Symons. 

1 Snake (alive) 

Tpim ere sums montioola ... 

Mr. A Wright. 

2 Snakes ... 

Psnmmodynaste i putveru- 
lentux . 

Mr. J. Donaghey. 

1 Snake 

Poly odont o phut oollaris ... 

Do. 


PLAGUE, RAT8, AND FLEAS. 


Captain Liaton defined plague as a rat disease which was not unfrequently 
under favouring circumstances communicated to man. The diseaso, there- 
fore, among men might almost be said to be accidental and oertainly avoida- 
ble if there were a distance between rats and men. He said that the idea 
that rats played the most important part in the spread of plagne was no new 
one, it was recognised by the ancients as well as by more recent authorities 
who had practical experience of the disease If it was a rat's disease then it 
was likely that the disease had its own distinct laws of origination and con- 
tinuance among these animals. It was precisely this study of the disease in 
rats that had been neglected. Before any progress could be made we wanted 
to know more about the life and habits of rats. He then proceeded to dis- 
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cuss a few of the habits of rats that had an important bearing on the spread 
of plague. He considered, first, the species of domestic rats. There were two 
very distinct species : Mm dscuinanm , the common rat found in Europe ; it 
was a burrowing rodent and lived in drains and cellars. Mm raituft was the 
common rat of Bombay and the East generally ; it lived in the roofs of houses 
and even trees ; it was a truly domestic, rat. Plague might rage as an epizootic 
among rats of the species of Mm decumanm and man would have little 
chance of infection, but an epizootic of this disease among rat of the species 
Must rattus was very liable to be communicated to man. The spocies 
of rat affected with plague had an important bearing on the spread of 
the disease in man, not from any inherent difference in the susceptibility 
to tho disease in the particular species, but because of the habits ot 
the species. The disappearance of plague from Europe was coincident 
with the invasion of that Continent by the brown rat and the displacement of 
the black rat by that species. While the habits of the black rat played an 
important part in the spread of plague, the habits of men encouraged or dis- 
couragod the prevalence of this spooies of rat. In Europe the brown rat dis- 
placed the black rat as pucca buildings became erected, as drainage systems 
were developed, as stables were separated from dwelling-houses, as shops, 
warehouses and granaries woro no longer used as human habitation. As stone 
and wooden floors displaced mud and rush-covered ground, as beds became 
used in place of heaps of straw, so the black rat was driven from his haunts 
and the brown rat had it all his own way, man and rats were separated from 
one anothor and plague coasod to trouble, for man piayod an important part 
in spreading the diseases among rats, llats like mon wore gregarious in their 
habits, they had their maharwaras and buniapuras, some rats lived on the 
refuse of the people and others installed themselves in the gran® lies of the rich. 
There was little communication between these communities in the samo 
village or town, and there could be still less communication between the rats 
of one town and those of another except through human agency. Ships, rail- 
ways, and roads, tho means of conveyance of merchandise, were also the means 
of communication between rats of one town and those of another ; the rats as 
“ stowaways M were conveyed with human merchandise. Ah this was a chance 
means of communication, the larger tho means of transport tho chances were 
greater : hence ships transferred rats in this way more frequently than 
railway trains. Hoaport towns, therefore, were specially liable to be infected 
by this method, viz., from rat to rat through merchandise conveyed by man. 
Another habit of rats that had an important bearing on the spread of plague 
was their habit of migrating as a community when scared by an unusual mortal- 
ity among them In this habit they resembled man. Plague could under 
these circumstances be spread from one rat ooramunifcy to another rat com- 
munity in the samo town where fresh focus of infection might be set up. 
This habit also increased the chances of infected rats being conveyed by 
merchandise. Again, the breeding season of rats played an important part 
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in tlie spread of plague, because the number of susceptible individuals was 
increased ; and (2) the number of fleas (the transmitters of infection) were 
also greatly multiplied. If plague was a rat disease, how was it communicated 
to man ? He then passed on to consider how the flea acted as a transmitter of 
infection. He dossed plague together with certain epizootic diseases which 
were communicable to man, viz., anthrax, glanders, and hydrophobia. He 
considered the means by which these diseases were transmitted, and said that 
plague differed from thorn all. The microbe of this disease produced no spore 
or seed like the anthrax bacillus, it multiplied by fission as a plant might be 
multiplied by cuttings. There wore two sorts of cuttings : resistant, 
which could be kept out of their natural soil tor a long time, and non-resistant, 
which had to be placed shortly after removal from the parent plant into 
suitable soil. The germ that caused glanders belonged to the former class ; the 
plague germ and the virus of hydrophobia to the latter class. But in the cases 
of hydrophobia there was direct transference of the poison from the rabid 
dog to man by a bite. This did not usually occur in plague. There was a 
third mothod of reproducing plants, vis., by using a gooty. It was by this 
method that plague was propagated in men and animals. The flea acta as the 
gooty. The plague germ found in the flea’s stomach a daily supply of the 
very food it required, vis., animal blood ; it was not acted on by the digestive 
juices of the flea, and here it was securely protected from light, dedication, 
and contaminating bacteria, which acted on the plague germ as weods do on a 
delicate plant. The flea, however, being animato acted both as gooty andmali, 
and transferred the plague germ by its bite to suitable soil, the animal body. 
He then considered the various species of fleas, and some of their habits. He 
pointed out that flea-ridden animals often had their own characteristic flea. 
The rat flea was seldom found on man ; how, then, could plague be conveyed 
from rat to man or from man to rat by means of fleas ? He detailed how the 
question had been solved. It depended on the migration of rats in the pre- 
sence of an unusual mortality among them. They left their fleas behind and 
these latter in sheer hunger attacked men and other animals. He recorded 
experimental proof of this fact in tbe case of a certain epidemic among 
guineapigs and in the oase of an outbreak of plague in a chaw! in Bombay. 
While normally rat fleas were never found on guineapigs, in the above case they 
swarmed on them. 18 alone were taken on one sick guineapig, Man seldom 
harbours the rat flea ; he had found one rat flea in 246 fleas caught on man 
under normal conditions. In the case of the chaw] above recorded, of 30 fleas 
caught on man no less than 14 were rat fleas. He then briefly referred to 
experimental methods of plague infection in animals, and stated that one or 
two germs were able to kill an animal when introduced under the skin by a 
needle, while millions of germs were necessary by any other method. Which, 
then, was likely to be the most common method of infection ? Granted that 
infection generally occurred through the skin, he showed that there was a 
mass of evidence against the introduction of the bacillus through accidental 
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cuts and abrasions, and everything pointed to the virus being introduced by 
such an insect as the flea. He also explained the seasonal and endemic pre- 
valence of plague in terras of the habits of rats and fleas. He pointed out that 
infection in neighbouring towns and villages was chiefly conveyed by man io 
rats by means of rat fleas carried on clothing. Ho concluded by pointing to 
many facts in connection with the epidemiology of plaguo which could he ex- 
plained in no other way than that the flea was the transmitter of infection — 
such facts as the notorious infeotivity of houses particularly at night, and the 
efficiency of oil and tobacco as preventives against plague. He would have liked 
to consider preventive measures against plaguo, but time did not pormit. He 
said, however, that to his mind since it was impossible to place a distance 
between rats and man except by years of sanitary improvement and education, 
the only method that hold out any hope of salvation now and until sanitary 
reforms were carried out, was to acquire immunity to plaguo by inoculation. 

The Honorary Secretary stated that Captain Liston’s paper would be pul>- 
liahed in 'full in the Society’s Journal. 

OTHER PAPERS. 

The following papers were also road and discussed Bee Culture in India,” 
by Major O.G. Nurse. ” Description of a new Bnakc,” “ Oligodon McDougalli, 
by Captain F. Wall, I.M.S., CJI.Z.S. “The Butterflies of Ceylon” by 
Major N. Manders, R.A.M.C., F.Z.8., F.E.S. 

PALMS GROWING IN BOMBAY. 

Mr. H. M. Phipson exhibited photographs of 21 different species of palm 
trees growing in Bombay under natural conditions. 

COBRAS DIGESTING WHOLE EGGS. 

Colonel W. B. Bannerman, I.M.S., stated that with reference to Mr. 0. P. 
George’s paper on this subject, road at the last meeting of the 8ociety, 
he had, as then promised, made several experiments with the live cobras in his 
possession at the Government Laboratory at Pare), which showed that a hen’s 
egg, with the shell intact, if pushed carefully down into the snake’s stomach, 
became entirely dissolved in the course of 48 hours. 

VANILLA FRUITING IN BOMBAY. 

Mr, C, D. Mahaluxmiwala exhibited a bunch of vanilla pods grown in tho 
Victoria Gardens, and explained the process of artificial fertilisation which it 
was necessary to resort to in this country in the absenoe of the proper insect. 




JOURNAL 

OF THE 


b o :m: ib -A. -y 
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SUPPLEMENTARY PAPER TO THE VOLUMES IN 
“THE FAUNA OF BRITISH INDIA.” 

SERIES III. PART III. 

By Sir Gkorgb Hampson, Bart., f.z.s., f.e.s. 

(Continued from page 151 oftkii Volume.) 

Zyqjrnwm. 

601c. CLKLEA REFUIiOENS. XX. s p. ( PI. D, f. 3). 

9. Black; head, thorax and abdomen suffused with golden green, antenna) 
with violet-blue. Porowing with the basal half suffused with golden-green with 
copper reflections ; a golden-green discoidal spot and poatraedial band oxcurve 
from costa to vein 4, then oblique and not reaching inner margin ; a brilliant 
blue-green terminal line. Hindwing with the base brilliant metallic blue ex- 
tending as a streak below cell to beyond middle and on inner area nearly to 
tomua. Underside of forewing with mot all ic blue streaks on costa and below 
cell to middle ; hindwing with the base metallic blue extending on costal area 
to beyond middle and continued os a fine line to apex and on termen, in cell to 
middle and on area below the cell to torraon, a discoidal spot. 

Habitat.— Mansur, Mao 6000' (Doherty). Evp. 28 mill. Type— in B. M. 

532. PiDORtia OKMiNug, insert (syn.) Pidorus leno , Swinh., A. M, N. H. (7) 6a, 
p. 305. 

p. 269. Under Oyclosia insert (syn.) Pmtia , p. 258, 

545. Pintiaferrea is the $ of 577. Oyclosia r APiuoNARlsand 575 C. mgres- 
cms and 576 C. parvula are varieties. 

547. Pintia nATiFENKis is the $ of 578. Gyclosia australinda, many speci- 
mens of both sexes bred (T. K. Bell). 

PSYCHtn-®. 

625a. Aoakthofsyohe ( Daaaratha ) canadensis. n, sp. 

Uniform cupreous brown. Forewing with veins 4-5 stalked ; 7 from 
cell. Hindwing with vein 5 from middle of diacocellulars. 
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Habitat . — -Kanaka., Karwar (Davidson). Exp. 24 mill. Type— in B. M. 

(>3Ga. Psyche (Ileylaertma) laniata, n. sp. 

ft. Head, thorax and abdomen black-brown clothed with long hair j anten- 
na) with long branches to near extremity ; wings rather thickly clothed with 
long black-brown hair~like scales. Fore wing with vein 3 from before angle 
of coll ; 5 from above angle ; 6 from well below upper angle ; 7*8 shortly 
stalked; 9*10 on a long stalk; 11 from cell. Hind wing with vein 3 from 
before angle of cell ; 4*5 stalked ; G absent. 

Larva case covered with fragments of leaves, straw, etc. 

Habitat , — Ceylon, Matale (Polo). Exp. 14 mill. Type — in B. M. 

CosglDyE, 

Hole. Goaaug cahiimirensis is a distinct species from aouonyctoideh ; the 
antennas aro bipectiimte with tho branches long at base, whilst in tho latter they 
are unipoctinate with tho branches short at base, then increase in length before 
middle ; the former also is a larger, broader-winged insect with the markings 
darker. 

Section HI. Antenna; of male thickened and laminate, but not pectinate. 

GO 16. GosflUS FUHC 1 RAKIS. 

0516, Cossua 110 PIDOK 8 IA, n.sp, (PI. I), f. 5). 

ft. Head, thorax and abdomen groy-brown with a rufous tinge. Forewing 
grey-brown thickly striated with dark-brown ; the inner area t-ingod with 
rufous ; an indistinct dark line from costa beyond middle to inner margin near 
tornus and with another indistinct line just beyond it ; an obscure irregular 
subtonninal line furcate in places. Hindwing fuscous brown. 

Habitat. — SiKJiiM (Dudgoon). Exp. 3G mill. Type — in B. M. 


Genus Paracoshtjh, nov. 

Palpi upturned slender not quite reaching vertex of head ; antennas of male 
bipectinato with Hhorfc branches diminishing regularly to apex ; tibia© with the 
spur short, hind tibiao with two pairs. Forewing with vein 3 from before angle 
of cell ; 5 from above angle ; f> from below or f rirni upper angle ; 7. 8, 9. 1 0 
stalked; 11 from cell. Hindwing with veins 3*4 from angle of cell, 5 from 
above angle ; G from below upper angle ; 8 free. 

Section I. Forowing with vein G from angle of cell, 

G5(>6. Pakacossits J'AHVA, n. 

ft. Pale grey-brown ; abdomen darker dorsally. Forewing with fine dark 

striae ; tho inner area tinged with reddish 
brown; a fine black medial line slightly bent 
outwards at median nervuro below which 
it is excurved ; an oblique line from costa 
to upper angle of cell, then following tho 
discocellulars and with a slight fork on 

outer side, bent inwards on median nervuro 
Faraeosm* parva $. and angled oatwardg 

on vein 2, then 

incurved ; a posfcmodial liuo incurved from costa to vein 4 where it is angled 
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Outwards, thou incurved and sinuous and connected by an oblique streak at vein 
4 with the irregularly waved subtorminal line which is indistinctly forked in 
places. Uiudwing somihyaline fuscous brown with the veins darker. 

Habitat, — Ceylon, M a tele (Pole) Exp. 28 mill. Type . — in B. M. 

Hoction II. Forewing with vein 6 from well below angle of cell. 

me. Pauacossus, rum; at a. n. sp. (PI. I), f. 30). 

9. Brownish-grey, Forewing with dark striae, an indistinct oblique brown 
antomedial line bifurcating and enclosing an oliptical spot at middle ; a medial 
line bent obliquely outwards from median nervure to submedian fold where it 
m connected by a streak with the postmedial line which is strongly incurved 
below vein 4 whore it is connected by an oblique Bpur with the irregularly 
Waved subtorminal lino which is obscurely furcate in places, llindwing pale 
fuscous brown. 

Habitat . — Pegu, Magnne, Exp. 34 mill. Typt — in B. M. 

Dbepanwje. 

712a. Drepana FUtvreosTA, Dudgeon, J. Bomb. Soe., XII, p. 652 (1899). 

Almost pure white; frons brown; antonmu, tibiao and tarsi tinged with fulvous ; 
wings irrorated with silvory scales. Forewing with the costal edge pale fulvous ; 
a very indistinct oblique waved medial line from cell to inner margin and similar 
postmedial and subtorminal lines. Hindwing with indistinct waved postmedial 
and two subtorminal lines. 

Habitat.— Punjab, Manpuri; Bhutan. Exp. 34-38 mill. 

741. PiioM.Ei’sxiHB albiunea, Warr. Nov. Zool., VI., p. 4. 

ft. Antonnaa Btrongly laminato ; forewing with vein 11 from the cell. 

Brownish-ochreous irrorated with black ; palpi, froim and fore tibia) and tarsi 
in front black ; abdomen dorsally suffused with black. Forewing with two 
highly waved, curved, indistinct fuscous antomedial lines ; a similar medial line ; 
two very obliquely placed black discoidal points ; a postmedial highly waved lino 
oblique from vein 4 to inner margin before middle ; a similar outer postmedial 
line with interrupted white strigeo on its oblique portion ; a eubtenninal dentate 
lino with black points on it ; cilia chequered with black. Hindwing with two 
nearly straight antomedial linos ; the medial area yellow with a black dis- 
eoldal point ; a dentate lino just beyond middle followed by two indistinct 
waved linos, then a uearly straight postmedial line ; a subierminal line of small 
dentate marks ; a fine terminal lino. 

Habitat . — Assam, Khasis, Exp. 42 mill. 

744<*. Derooa hidda, Bwinh., A, M. N. H. (7), 6, p. 306. 

Differs from hyalma in its small aizo ; the vortex of head white. Fore wing 
with the antomedial and medial lines angled inwards in submedian interspace. 

Habitat , — Assam, Jaintia Hills. Exp. 32 mill. 

746a. Phalacra mtjltilineata, rename P. acutitennis, Swinh. A. M, N. H* 
(7), XI., p. 602 (1903). 

747. Phalacra rxciba, insert (syn.) p 4 mdtiUnmta, Warr., Nov* Zool*, 
IV,, p* 16 * 
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THyuimpiU. 

764a. Striquna iGNEnoTA. n. sp. (PI. D, f. 6), 

<J, Head, thorax and abdomen olive-brown ; palpi and antennae marked 
with white ; pectus white ; log* handed with white ; abdomen with subdorsal 
fiory rod spots on last three segments and a slight white dorsal line on terminal 
segment, the ventral surface banded with white. Forewing dark olive-brown 
with darker stria) ; a maculate patch of fiory red below costa beyond middle 
with some white points above it on costa ; an oohveom spot in end of coll with 
a round hyaline spot below it ; cilia white at tips, Hindwing dark olive- 
brown with slight fiory red suffusion between vein 6 and tomtis towards which 
it develops into more distinct spots ; cilia white at tips. Underside strongly 
striated with white ; forewing with the yellow in end of cell extending round 
the hyaline spot and with some silvery suffusion before and beyond it. 

Habitat.— Bombay ; Castle Rock (Davidson), Exp. 14 mill. Type— in B. M. 

811. Dysodia ionita, insort (syn.) Dymlia bipuncta and D. levie, Warr., Nov. 
Zool.,VlI.,p.lOO. 

Limacowdai. 

822c. Macroplectka ceylonica. n. sp. 

Yellow-brown irrorated with fuscous. Forewing with ill-defined ante- 
medial black line from cell to inner margin ; a very ill-defined postmedial lino 
from vein 8 to 3. Hindwing black-brown, the cilia yellow-brown. 

Habitat.— Ceylon, Matalc (J. Pole). Exp. 16 mill. Type— in B. M. 

822r/. Maoroplectra inconbpicoa, n. sp. 

Antenna) greatly thickened and flattened. 

Ochreous ; head, thorax and forewing to the obscure, Very oblique postmedial 
line, suffused with rufous. 

Habitat. — Bombay, Castle Rock (Davidson). Exp. 12 mill. Type— in B. M, 

852a. CONTHEYTA ROTUNDA, n. sp. 

Grey-brown. Forowing with slight dark irroration ; a series of black points 
from costa beyond middle, excurvcd to voin 6, then becoming subtorminal; hind- 
wing slightly darker ; cilia of both wings yellowish at base. 

Habitat.— N. Kanaka, Karwar (T- R. Bell). Exp. $ 16, $> 20 mill. Type— 
in B. M. 

Cocoon covered with white secretion leaving points and patches of red-brown. 

This species resembles the genus Spatulifmbria except in length of palpi. 

874a. Idonauton nigribabts, u, sp. (PI. D, f, 31), 

$. Antennae much thickened and rather flattened with a large tuft of scales 
between their bases ; cilia of both wings very long and spatulate at extremities. 

Head and thorax black-brown, the vertex of former rufous; abdomen 
rufous tinged with fuscous, Forowing rufous ; the basal area blaok-brown 
with nearly straight outer odgo ; cilia dark-brown and grey at tips. Hindwing 
fuscous brown ; cilia dark brown and grey at tips. 

Habitat.— N. Kanaka, Karwar (T. R, Ball). Exp. 16 mill. Type-in B. M, 
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884a. Cania noiodotUa, insert 891a. Narosa us ifoumis, Swinh., which has 
priority. 

885a. Cania plttmbipusa, n. sp. (PL D, f. 7). 

ft, Antennro bipoctinato to apex. Hoad, thorax and abdomen ochreous 
tinged with brown; palpi, frona and forelegs fuscous. Forowing ochreous 
suffused with leaden silvery especially on costal area; an ill-defined waved 
rufous line on discooellulars, then retracted to origin of vein 2, then to before 
middle ; subtorminal lino blackish, bent outwards bolow costa ; then punctiform 
to vein 5, thou obsolete ftud represented by some black scales above tomus. 
Hindwing ochroous, the cilia dark at tips, at apex and towards tornus. The 
midorsido with the costal half of forewing suffused with black ; a blackish 
discoidal spot. 

llabitat. — Assam, Khasis. FjXp. 20 mill. Type— in B. M. 

894. Bklippa feriujgunea is a distinct species ; B. laleana is the 9 of 89G 
B . Apicata and it, as also the $ of B. lohor, is indistinguishable 
from the same sex of B. fkrruginea, whilst the males aro quito 
distinct. 

Lasiocampid^. 

901. Taratuma dors alts. 

Larva. P85". Boddiah-brown with long buff-colorod hairs hanging down from 
head and sides, erected when the larva moves or is disturbed ; head covered 
with hairR ; the 2nd and 3rd somites with a sort of hood covering a band of 
deep umber-brown ; each somite with a prominent dorsal rod tubercle with 
short black hairs and a smallor red tubercle behind it ; the 12th somite with 
two very prominent black tubercles with black hairs ; a lateral Meries of buff- 
colored tubercles from which the long hairs arise. 

Food plant various Acaccias. (W. H. Campbell.) 

938a. IiRNonottA ckenata, HmpBn. 

ft, Hoad, thorax and abdomen pale ochreous brown; anal tuft rufous. 
Forowing red-brown, an ochreous white streak on subcostal nervure from base 
to just beyond upper angle of cell ; a dull ochroous band beyond the cell 
between veins 8 and 2, diffused on inner side, its outer edge very oblique 
and crenulate. Hindwing pale red-brown, the costal area and cilia rather 
darker. 

Ilahilat. — Ceylon, Horton Plains G-7000L Exp . 42 mill. 

9406. Lenodoiu hyalomel^na, n, sp. (pi. D, f, 9). 

ft. Head, thorax and abdomen mauve-grey ; palpi and sides of face, pectus, 
legs, and ventral surface of abdomen pale yellowish. Forewing fuscous black ; 
the costal edge pale yellowish ; an oblique seraihyaline white band from 
below apex to above inner margin near base where it is met by palo hair at 
base ; some white hairy scales on termen and in cilia. Hindwing hyaline ; tho 
veins, costal area and termen fuscous black ; cilia white at tips. 

Habitat,— Madras* Palni Hills, 7000'. (Campbell.) Exp. 88 mill Typ*~~ 
m B. M. 
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942 a. Odonestis fossa, Swinh,, A. M. N. H. (6) xix., p. 410. (PI. D, f. 14.) 
g. Dark red-brown. Forewing with indistinct antomedial line angled 
outwards below costa ; a small dark-edged white discoidal spot ; a straight 
oblique dark-brown line from apex to innor margin before middle ; an indistinct 
oblique strongly dentate subterminal line. Hindwing with traces of a slightly 
incurved line from apex to tornus. 

9 . Yellower brown ; forewing with the oblique line very slightly curved 
towards innor margin. 

Habitat . — Assam, Jaintia Hilla. Exp. $ 52, 9 66 milk 

Lymantrtapas. 

971. Aroa pyrhochroma , insert Oryyia melaxantha, Wlk., xxxm #l 324 
(1865) which has precedence ; the type must havo come from India, not 
Cape Colony. 

975a. Auoa campuelli, n. sp. (PI. D, f, 8 ). 

Head and thorax olive-brown ; abdomen grey mixed with fuscous. 
Forewing pale olive thickly suffused and irrorated with fuscous brown ; some 
diffused white on basal inner area ; a pale olive medial striga from costa ; an 
oblique white band irrorated with brown from costa beyond middle to middle of 
inner margin towards which it expands widely, slightly incurved to costa and 
with its outer edge indented at vein 5. Hindwing pure white with terminal 
olive fuscous band, moderately wide at apex, narrowing to a point at tornus. 

Habitat . — Madras, Palni Hills, OOOCF. (Campbell.) Exp. 26 mill. Type— 
in B. M. 

982. Labua exclamationis, insert (syn.) La>La adalia f Swinh. A. M. N. H. 
(7), vi, p. 305. A large form from the Jaintia Hills. Exp. 42, 9 50 mill* 

976. hMLlA BT7FJFU8A. 

Larva. Black clothed with rather long whitish hairs and with tufts of long 
spatulate black hairs on each side of 1st somite and in middle of 11th somite ; 
four brown dorsal pencils of hair on 4ih-7th somites ; round whitish dorsal 
tubercles on 9th and 10th somites ; a broad subdoraal yellow line and lateral 
yellow striations obscured by the hairs ; a sublateral yellow line. Head and 
legs pale brown or black. Food plant — grasses./ 

Pupa in a rather loose pale buff or brownish cocoon. . (Dudgeon.) 

983. Laclia test ace a. 

Larva. Dark buff with a paler dorsal stripe with dark medial line ; neck 
canary-yellow ; each somite with prominent tuft of brown hairs ; very thick 
tufts of umber-brown hairs on Bomifces 4, 6, 6 and 7 ; head glabrous, brown. 

989a. Pantana 0 CHR 0 TA,n, sp. (PI. D, ff, 33-34). 

Head and thorax fulvous yellow, the branches of antennee blackish \ 
abdomen dark fulvous brown. Forewing fulvous yellow, the costal half 
suffused by red-brown, at tormen extending to vein 2 ; a yellowish disooidal 
lunule. Hindwihg with the costal half fuscous brown, the inner half fulvous. 

9. Uniform oohreous, the abdomen more orange. 

Habitat.— Tbavanooke, Pirmad (K. S, Imray), Esxp. $ 38, 9 M mill 
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993. Thiacidab pobtica. 

Larva . 1 # 3". Hoad red with white V-mark ; body pale yeliow-greon with, 
broad white dorsal stripe edged by faint black crenulato linos ; a lateral Berios 
of black spots ; six red tubercles on ouch somite from which arise long grey 
hairs. Food plant — Ziayphus jujuba . (W. H. Campbell,) 

1004a. Da&ychiua cebebosa, S winh, Trans. Ent. Soo., 1903, p. 483 (PI. D, 
f . 23). 

Hoad, thorax and abdomen brown mixed with grey ; antenna? of male with 
the branches rufous. Fore wing grey, thickly irrorated with brown ; an in- 
distinct curved sub-basal line from costa to subraodian fold ; a double waved 
antomedial line ; disooidal lunule defined by brown ; postmedial line minutely 
dentate, slightly angled outwards below costa and at vein 4, then incurved ; an 
indistinct diffused waved subterminal line. Hindwing pale brownish ; the 
underside greyish thickly irrorated with brown, a disooidal spot and diffused 
postmedial line. 

Habitat. — Punjab, Simla. Exp. $ 44, 9 30 mill. 

10146. Dasychika maun aha, Swinh. A. M. N. H. (7), xxii, p. 198(1903) 
(PI. D, f. 24). 

$ Head, thorax and abdomen dark brown mixed with grey. Forowing dull 
reddish-brown suffused with fuscous and slightly irrorated with grey ; an ill— 
defined rufous patch below base of cell irrorated with largo dark scales ; an 
erect waved black antemedial line ; an ill-defined lunulate ochreoua disooidal 
patch with its contre defined by black, a dentate postmedial line angled 
outwards at voins 7 and 4, then strongly incurved ; an ill-defined pale rufous 
subterminal line angled outwards at vein 7, inwards at discal and submediau 
folds and exourved at middle. Hindwing reddish fuscous brown ; tho underside 
with disooidal spot, postmedial line angled outwards at diacal fold and indistinct 
diffused subterminal line. 

9 Rather uniformly darker, tho lines of fore wing loss distinct. 

Habitat.— Assam, Khasis. Exp. 42 mill. 

1030a. Lymantbia mgsbta, Swinh., Trans, Ent, Soo., 1903, p. 484 (PI. D, f. 22). 

Head and thorax grey mixed with brown ; abdomen brownish grey. 
Forewing brownish grey, thickly irrorated with fuacouB ; an indistinct antemedial 
line angled outwards below costa ; an oblique black streak on lower disco- 
cellular with a diffused oblique fusoons striga above it on costa ; an indistinct 
dentate subterminal line slightly angled outwards at veins 7 and 4, then incurvod. 
Hindwing pale brownish. 

$ WingB rather greyer. 

Habitat.— Kasauli, Kangra Valley. Exp. $ 38, 9 44 mill. 

1031. Lymantbia obtoleta, insert Bombyx skbva, Fabr. Byst. Ent. 3, i, p. 474 
(1 793) which has precedence. 

1049. Gasgauna cheysolopha insert, (syn.) GazaUna inter mixta, Swinh. 
A* M. N. H. (7) 6, p. 306. 

10ft7a. Evrapcxia viaao, Swinh. Traaa, Eat. Soc. ; 1903, p. 393 (PI. D t L 20). 



200 JOURNAL , A F JtemRAZ, BISTORT SOCIETY, VoU XV L 

$ Pure white ; tibiae tingod with fuscous ; anal tuft orange ; underside of 
forewing with the costal area suffused with fuscous. 

HaHtatr— Burma, Rangoon, Thayetmyo, Katha, Mandalay. Exp. 24 mill 

1003. Eupboctis inconciha del. Artaxa dixpena. 

1005a. Eupboctis macbostigma, n. sp. (PI. D, f. 29). 

$. White ; antennas and thorax tinged with orange. Forewing with tho 
costa tinged with orange ; the wing irrorated with large orange scales below 
coata to beyond middle, from cell to inner margin from before middlo, ex- 
tending up to vein 5 beyond tho cell and to tennen between veins 5 and 3 ; a 
large round black spot in end of cell and two subapical spots, the upper small. 
Hind wing slightly tinged with yellow. 

Habitat . — Ceylon Kandy (Pole). Exp, 18 mill. Type— in B. M. 

, 1071a. Eupboctis laniata, n. sp. (PL D, ff. 10-H). 

Head dull ochreous ; palpi blackish at base ; antenn© brown ; thorax 
ochreous mixed with black; abdomen black with some ochreous hair at base, 
tho anal tuft orange at tip ; pectus, legs and ventral surface of abdomon 
ochreous. Forewing black, the basal area irroratod with large ochreous scales ; 
tho costa orango ; ante- and post- medial ochreous lines formed by large erect 
scales .and angled in discal fold ; cilia orange. Hindwing black, tho cilia 
orange. 

9 Head, thorax and forewing clothed with very long rough white woolly 
hair ; tho black areas replaced by brown ; tho costa of forowing, the lines and 
cilia of both wings yellowish white. 

Habitat . — Madras, Palni Hills, Kodaikanal, 7500' (Campbell). Exp, $ 36, 
9 32 mill. Type — in B. M. 

1072a. Eupboctis dana, Swinh. Trans. Ent. Soc., 1903, p. 408 (PI. D, f. 32), 
FuIvoub orange. Forewing with fine pale very slightly waved medial 
line and almost straight postmedial line. Hindwing fulvous brown, tho cilia- 
orango. Underside of both wings suffused with fuscous brown except tho 
margins and cilia. 

Habitat,— Kashmir, Dana. Exp. 22 mill, 

1074c. Eupboctis fulvinigba, n. sp. (PI. D, f. 4). 

£ , Head and thorax orange fulvous ; legs whitish ; abdomen fuscous black 
with the anal tuft mostly fulvous. Forewing orange fulvous with slight darker 
irroration ; tho costa pale ; pale ante- and post- medial lines, the former angled on 
median nervuro, tho latter excurved at median norvulos, Hindwing fuscous 
black, the cilia whitish ; the underside irrorated with whitish, the costal area- 
wbito. 

9 . Abdomen fulvous tinged with fuscous, the anal tuft fulvous ; hindwinfip 
with the termen and cilia yellow. 

Habitat,— Sikhim (Pilcher) ; Khasis. Exp, 26 mill 

1077. Eupboctis gi Utata % insert Bombyx flava, Fabr. Syst. Ent., p. 67 a 
(1776) which has precedence. 

1093a. Eurnocxis xamtaosticta, n. sp. (PL D , ft 12-13). 
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ft Yellowish white ; thorax mixed with rufoUH. Forowing wutfuHod with 
rufous and with traces of some six waved and diffused linos ; two orange spots 
below costa towards apox and a small spot above voin 3. Hindwing yellow. 

9 White. Fore wing with a few fulvous scales bolow origin of vein 2 ; two 
fulvous spots bolow costa towards apex, a point below vein (\ and a spot 
above vein 3. 

Habitat . — Bombay, Karwar, Kudra (Davidson). Exp , ft 28, J 34 mill. 

1102a. KaPiiocTiK bidentata, insert Artaxa mspersa, Moore. Lop. Atk. 
p. 50, pi. ii., f. 6, which has precedence. 

11026. Eitpiioctis MIRABIUK, Swinh. Trans. Ent.Soc. 1903, ?pl. 435 (PL l), f. 28), 

ft Yellow ; palpi blackish above. Forowing, except costal area, overlaid with 
large brown scales and from before middle to the subtcrrainal line with a num- 
ber of still larger raised blackish scales, leaving an ill-defined medial yellow line 
oxcurvod and forming a patch at median nervure ; the subterininal line repre- 
sented by a scries of silvery spots omitting short streaks bolow veins 7 and 4 ; 
the inner margin with large silvery scales and very long spatulato brown hairs 
from before middle to tornus ; terminal area with the voin streaked with orange. 

9 Forowing with tho brown scaling and silvery spots carried outwards as 
broad foaciaj to termon bolow veins 7 and 4 ; abdomen brownish. 

Habitat , — Andamans, Exp, $ 20, 9 32 mill. 

1 1 14a. Leucoma pellucida, Swinh, Trans, Ent. Hoc. 1903, p. 381 (PI, I), f. 25.) 

White ; frons and outer side of palpi pale orange ; femora and tibiie tinged 
with orange ; mid tarsi of male with black streak on 1st joint above ; wings 
nearly hyaline, the costal edge of forewing and tips of cilia of both wings 
orange ; forowing with oblique black streak on lower discocollular. 

Habitat.— Assam. KhAsis. Exp . ft 40, 9 50 mill. # 

1124. Dendkopheeps remihyaeina, 9 like the ft in »tructure<and appearance 
except that the wings are wholly white without any hyaline. 

Habitat — Sikhim ; Andamans. 

Tho 9 described, Swinh. Trans. Enl. Hoc. 1895, p. 14, and Moths Ind , I V., 
p. 491, belong to Camria ochripe #, Moore. 

Katardiixa:. 

1130a. Ratabda pobvivkstita, n. bj>. (PI. D, f. 15). 

9 Head, thorax and abdomen fulvous, Forowing dark-brown with a slight 
reddish tinge ; the veins streaked with greyish ; traces of numerous greyish striat- 
ed lines. Hihdwing rather paler brown with a reddish tinge ; tho voins greyish. 

Habitat.— Assam, Khdsis. Exp. 52 mill. Type— in B. M, 

Hypsidas. 

1140a. Hypsa iwnatana, Swinh. A. M. N. H. (7) XI., p. 504(1903) (PI. V, f. 

20b.) 

ft Head, thorax and abdomen orange ; palpi with the extremity of 1st and 
2nd and tho 8rd joints black ; antonme black except 1st joint in front ; tegul® 
patagia pro- and rneta- thorax with black patches , legs white streaked with 
2 
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black ; abdomen with dorsal bands and sublateral Rories of blaok spots.- Forowing 
grey-brown, the veins streaked with white ; a basal orange patch with a black 
spot at base of costa, two subbasal spots and four on its outer edge, the one 
in coll small, olongato and displaced outwards ; a very large white patch ex- 
tending from the orange patch to beyond middle and from discal fold to 
vein 1, beyond the cell extending up to vein 7, its outer edge oblique and 
dentate, at vein 2 extending to noartormen. Hindwing white with postmodial 
black spot in discal fold and subterminal spotR below vein 2 and at tomus ; 
a terminal maculate band interrupted by the white veins and narrowing from 
apex to tomus. The underside with elongate spot in cell of forewing and 
rounded spot at upper angle ; kindwing with the coRtal area black, spots in 
coil and on discocellulars and a postmodial spot above vein 7. 

Habitat . — Tknnassuium, Donat Hills. Exp. 60 mill. 

1308a. Macrobuocuis flavicinota, n. sp. (PI. D, f, 21). 

£ Head, thorax and abdomen black-brown ; palpi orange except 3rd joint * 
nock with broad orango ring ; abdomen with orange-yellow bands except 
dorsally on 1st two segments, the bands broader on ventral surface* 
Forowing black-brown ; a palo yellow fascia in base of cell, then bent down- 
wards and in submedian fold extending to beyond middle ; a fascia on inner 
margin to beyond middle ; an oliptioal spot in middle of cell ; a roniform 
discoidal spot with its lower edge slightly angled inwards on median nervure ; a 
small postmedial spot below costa and a band between veins 5 and 1, tapering 
abovo and constricted in submedian fold. Hindwing pale yellow ; some- 
brown hair at base of innor margin ; a black-brown terminal band extending on 
costa to near middle, its inner edge bent outwards at vein 5, then sinuous to 
tornus ; the underside with dark costal fascia and subterminnl spot below costa* 

Habitat.—' (Jachar. Exp. 50 mill. Type— in 13. M. 

Family Arctiada. 

Bub-family AkctiaN/e. 

Key to the Genera . 

A. Forowing with veins 7*8*9i0 stalked, 
a. Proboscis more or Icsh aborted. 

a 1 . Hind tibne with the medial spurs absent. 


a a . Fore tibia) with curved apical claw Amnacta, 

b l . Fore tibire without apical claw. 

a\ Hoad and thorax clothed with rough wool- 
ly hair Martas, 

Hoad and thorax smoothly scalod Creatonotu 9 , 

l \ Hind tibia) with the medial spurs present. 

a 4 . Fore tibia) with curved apical claw,.,... j Estigmme. 

b*. Fore tibiae without apical claw*..., 

a*. Thorax clothed with rough woolly hair. 

« 4 - Eyes small „ PhragmaM & 

b\ Eyes large Diaerhia. 
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b 4 . Thorax smoothly scaled * Perimllia. 

h . Proboscis fully developed..... Nicim. 


B. Forewing with voin 9 from 10 or 9 and 10 anastomos- 
ing with 8 to form the areolo. 
o. Proboscis aborted, minute. 

a'. Forewing with veins 9*10 anastomosing with 


8 to form the areole Euarctia. 

b\ Forewing with vein 9 from 10 anastomosing with 

8 to form the areole Arctia. 

b. Proboscis fully developed. 
a 1 . Palpi upturned the 3rd joint porrect. 

<i\ Forewing with voin 3 from close to angle of 


cell ; hindwing with vein 8 from middle of cell. Axiopona . 
b*. Forewing with vein 3 from long before angle 
of cell ; hindwing with vein 8 from near end 


of coll Miyopkiftih, 

b l . Palpi with the 3rd joint upturned. 

<P. Forewing with the areole long ami narrow ...... Phadogaatria. 

b \ Forewing with the areole shorter and broad. 

a*. Hind tibia) with the spurs long Jiaroa. 

b *. Hind tibia) with the spurs short Vlctheim . 

c\ Palpi porrect Semsio. 

e . Forewing with voins 7*8 and 9*10 stalked ParaplaHiift. 

Genus nicmsa. 

1243. NiC/EA longipennih. 


Genus Phuao m atouia, 

Tppa. 

Phragmatohia, Steph. 111. Brit. Ent. Hausfc. II., p. 7 (1828) fuliginosa . 

Chelifi, Ramb. Gat. Lop. And. II. p. 2f)0 (18G6) ruaculona . 

Neoarclia , Noum. and Dyar. Ent. Nows. Philad. IV., p. 141 (1893). b«ani. 

Proboscis aborted, minute ; palpi porrect, reaching as f$r as or to just beyond 
frontal tuft and clothed with long hair ; eyes very Bmall ; head, thorax and 
abdomen clothed with rough woolly hair, the head retracted ; tibia) with the 
epurg short. Forewing with vein 3 from close to angle of oell ; 4*5 from angle, 
or 5 from above angle ; 0 from upper angle or stalked with 7 ; 7*8*9*10 stalked ; 
11 from cell. Hindwing with veins 3*4 from angle of cell ; 5 from above 
angle ; 6*7 from upper angle or stalked ; 8 from middle of cell. 

In the typical section the antennas of male are ciliated; 

Sect, II. ( ChtU* ) Antenna) of male bipectinate with moderate branches. 

A. Forewing with the subterminal line angled in- 

wards at vein 4 1208. poatflavida. 

B. Forewing with the subtorininal line not angled 

inwards at voin 4 


1205./wm«&f. 
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.Genus M;enab, 

Type,. 

Mimas, Hiibn Vorz., p. 107 (1827) vonula . 

Lemyra , Wlk., VII, 101)0 (1850).... ertmrn. 

Ifarseba, Wlk,, XXXI, 318 (1804) gurgcns. 

Savara , Wlk., XXXI, 320 (1804) noc. Wlk.. 1802 simplex. 

Bucrea , Wlk., XXXV, 1083 (1800) . rimplej:, 

PaluHtra , Bar, Ann. ttoc. Ent. Fr. (5) III, p, 300 (1873) laboulhem. 

Eutamia , Wllgrn. (Efv. Svensk. Akad. FOrh., XXXII (1), p. 

132 (1870) noc. ThomB. Col. 1857 Papulosa. 


Probosoi abortod, minute ; palpi porrect, not reaching beyond the Irons , 
head, thorax, and abdomen clothod with rough woolly hair ; antenna) of male 
bipectinate with long branches, of female with short branch or ; tibia) clothed 
with rough hair, the spurs short, hind tibia? with the medial spurs absent ; 
abdomen of femalo with thick fioeculent anal tuft. Forowing with vein 3 
from towards angle of cell ; 5 from above angle ; 0 from upper angle ; 7*8*9'lfi 
stalked ; 11 from cell. Hindwing with vein :3 from before angle of coll ; 
5 from first above angle ; fv7 from upper angle ; 8 from middle of coll. 

A. Forowing pale 

brownish ochre- 
ous ....1240. simpler, 

B. Forowing brown 

or blackish 1241. fnmipennig. 



Genus Diacribia. 

IHacrisia , Hiibn., Vorz.,p. 169 (1827) 

Jikyparia , Hiibn., Verz., p. 183 (1827) . 

Qycnia, Ilubn., Vorz., p. 184 (1827) 

Cycnia , Hiibn., Zutr., 1, p. 7 (1827) non descr 

Euthmumia, Steph. 111. Brit. Ent. Haust. II, p. 68 (1828) ... 

Spilomma, Steph. 111. Brit. Ent. Haust, II, p, 74 (1828) 

Diaphora, Stopli. 111. Brit. Ent, Haust. II, p, 77 (1828) 

ArcUnia, Eichw. Zool. Spec. II, p. 195 (1831) 

Laoydos, Wlk„ III, 683 (1855) 

Alpkasa, Wlk., Ill, 683 (1855) 

Alpettu * , Wlk., Ill, 686 (1855) 

Aha, Wlk., HI, 699 (1855) ......... 

Amlala, Wlk., HI, 774 (1856) 

Isia, Wlk., VH, 1698 (1856) 1 

Scmura, Wllgrn. (Efv. K. Akad. Fcirii., XV, p, 214 (1858) ... 

Thyrgurina , Wik., XXXI, 317 (1867) 

Binna, Wlk., XXXI, 31 U ^1804) 


Type. 

HanrUo. 
purpurm , 
gordida. 
tenera. 
mnnio. 
lubricipeda, 
rnendica . 
emarm. 
gpectabilis. 
fulvohirla. 
maculosa, 
Uneata. 
unifamia. 
intricate . 
Uneaten 
indica . 

lutCBceng. 
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Pyrrharclia , Pack, Proc. Ent. Soc. Philad, IIl,p. 120 (1804). imhella. 


EchUdu, Wlk., XXXII, m (1865) .... indica. 

Icamboftida , Wlk., XXXII, 400 (1805) nigri/rm *. 

Aoymba t Hamb. Oat. L4p. And., II, p. 235 (1860) sjMtabili*. 

Eyralpenus , Butl. Gist. Ent., II, p. 35 (1875) teetacca. 

SjAlarctta, Butl. Gist. Ent., II, p. 39 (1875) * lute a. 

Leucaloa , Butl. Cist. Ent., II, p. 44 (1875) mgraphioa, 

Epatolmin, Butl. Tram*. Ent. Boa., 1877, p, 348 crnarea, 

Rhypanoidee , Butl. A. M. N. H. (4), XX, p. 395 (1877) nelmlom . 

Thanatarctia, Butl. A. M. N. H. (4), XX, p. 395 0877) ...... inf email*. 

Gonerda, Moore P. Z. Z., 1879, p. 395 peromata. 

Challa , Moore P. Z, S., 1879, p. 398 himaculaia . 

Car him } Moore L4p. Aik., p. 41 (1879) venom. 

Jfyarias , Swinh. Cat. Hot. Mus. Oxon. 1, p. 184 (1892) ... ... niceta . 

Eljris, Dyar. Ent. New*. IV, p. 30 (1898) nuhra . 


Proboscis aborted, minute ; palpi porroct, hardly or just roaohing beyond the 
f rons ; hoad and thorax clothed with rough hair ; antenna) of male bipectinate ; 
tibiae fringed with hair. Forowing with vein 3 from near angle of cell ; 5 from 
or from above angle ; 6 from or from below uppor angle ; 7*8 # 9*10 stalked ; 11 
from coll. Hind wing with vein 3 from noar angle of cell ; 5 from or from 
above angle ; 6*7 from upper angle or shortly stalked ; 8 from noar middle of 
cell. 

A. Forowing with the ground color pure white, 
a. Wings sparsely clothed with hairy scales. 


<i*. Tegulie orange 1189. nigrifron*. 

ft 1 . Togulaj not orange. 

a 5 *. Abdomen crimson above ......1199, rfmltphUa, 

ft*. Abdomen not crimson above. 


Forowing with black point in upper 
angle of coll. 

a 4 . Forowing with antemedial series of 
spots anglod on median nervure, 

and oblique series from apex 1188 . multivitkita , 

ft 4 , Forowing with curved antemedial 

and subterminal serios of spots ... 1187 . mlica. 
ft*. Forowing without black point in upper 

angle of cell 1 200. melcMoitma , 

5, Wings thickly and smoothly scaled. 

Forowing with the markings consisting of 


more or less developed black points. 

a * . Abdomen crimson above 1 1 85 . erf/throsma . 

5 *. Abdoiuon orange above 1100. lubritipeda. 

ft 1 . Forowing with maculate bends ............. ..1190. untfwcia* 
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B. Forewing yellowish white, buff, yellow, or orange, 
sometimes tinged with crimson. 

«. Hind wing with the ground color whitish or buff. 
a 1 . Abdomen orange above, 
a*. Forewing whitish to buff, 
a*. Wings not suffused with fuBcous. 
a 4 . Forowing with antemediul black or 
fuscous spot or point on costa. 
a*. Forowing without short sub- 
terminal streaks on each side of 
median ncrvules. 

a®, Pataghi with black points . 1161. mbfuwia • 

Patagia without black points. 

a 7 . Femora crimson above obliqua ab. tmlara 9 

b \ Femora orange above 1163. punctata 

ft 5 . Forewing with short subterminal 
streaks on each side of median 

nervules .....1166. mona. 

6*. Forewing without antemodial black 
spot or point on costa. 
a\ Forowing with incomplete series of 
points from apex. 

a". Palpi crimson at base obliqua ab. dalbcrycr, 

b ®. Palpi yellow at base punctata 9- 

c®. Palpi dark at base ...» camjneta ab. 

6*. Forewing with oblique maculate 
band from apex to middle of 

inner margin 1192. obliquiviUa. 

c*. Fore wing with curved subterminal 
series of spots from costa before 

apex ......1194. flaven*. 

b *. Wings almost entirely suffused with fus- 
cous black ...... *••• 193. vettosa. 


Forewing orange ...1171. jlavalit. 

l\ Abdomen crimson above, 
a*. Forowing orange tinged with crimson. 
a\ Fore wing with the veins not scarlet ...3184. rubitincta, 

b 8 . Forowing with the veins scarlet ..1177. erythrcphlqm. 

b' 1 , Forowing buff or yellowish white, 
a®. Forewing with black fascia on base of 

costa 1181. comma. 


6\ Forowing without black fascia on base of 
costa. 
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f* 4 . Forowing yellowish white. 

Patagia without black stripes •...•.1105, 

h\ Patagia with black stripes 1218. 

h 4 . Forewing buff. 

a*. Palpi crimson at base ......1172. 

b\ Palpi dark at hano ..1179, 

b. Hindwing orange or yellow. 
a\ Forowing with series of black spots. 

a*. Forowing yellowish white 1159. 

6*. Forewing buff ..... 11(57. 

b x . Forowing with black point in upper angle of 
cell. 

a°. Forowing with sorno postmedial points... 
b a . Fore wing without postmodial points 1169. 

c. Hind wing crimson or strongly tinged with crim- 

son. 

a\ Hindwing with postmedial black band, 
a*. Forowing with black stripe below me- 
dian nervuro l20Ha. bretaudiaui. 

h' x . Forewing without black stripe below 

median nervuro ..... ......... 1203. ptrornata. 

b l . Hindwing without postmedial black band. 
a* J . P\>rewing without medial series of spots 
or maculato band. 

a*. Forewing with dentate black snbter- 

minal lino 1104. dmlilinea . 

b*. Forowing without dentate black sub- 

terminal line obliqua ab. confum. 

b *. Fore wing with two medial series of 

spots 1195. biseriata. 

c\ Forowing with medial maculato hand 

forking towards costa...... .1198. eximia, 

O. Forowing brown buff to red-brown. 
a . Antennae black. 

a 1 . Hindwing orimson or strongly tinged with 
crimson, 

a*. Forewing with antomedial black point 

on costa obliqua ab. todara ft 

h % . Forewing without antemedial black point 
on cost a. 

a 8 . Forewing with postmedial maculate 
black line, 

a 4 . Antenn® with tho shaft black 

»>>oyo ......1173. Montana. 


gtigmata. 

Uopardina, 

obliqua , 
carigneta. 

multi guttata, 
gopara, 

metaxantha. 

himuculatu. 
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b*. Antennas with tho shaft white 

above 1175a. a Ibicorms. 

b*. Forewing with postmediul series of 

well separated spots oaatanm $, 

b \ Hindwing buff. 

a*. Forowing with ante and postmedial scar- 
lot lines with series of black points on 

them ...1170. rulnlinea, 

b l . Forowing without scarlet lines, 
a*. Forowing with the veins not streaked 


with black 11%. aordidmena . 

b*. Forowing with the voins streakod with 

black ...1217. tigrina. 

c\ Hindwing black-brown 1175. caatanta $. 

b. Antennae whitish •..,1174. drigulata. 

D. Forewing grey, grey-brown or blackish. 
a. Forowing without series of white spots. 

a 1 . Abdomen brown 1180. fuscipmttis. 

b l . Abdomen crimson above *1127. aikkinienm. 

h. Fore wing with series of white spots. 

«\ Hindwing with tho ground-color white .1213. fulvohirta. 

b l . Hindwing with the ground-color pale 

yellow,.. 1227. impkta. 


1 160. Diacbisia mjbiucipeda, Linn. Syst. Nat., I., p. 505 (1768). 

Bombyx lubricipeda alba, Hiifn. Berl. Mag., II., p. 412 (1766). 

Phalama Upu* f Retz. Gen. Spec. Ins., p. 37 (1783). 

Hornby* s menthraati, Esp. Schmett., Ill,, p. 334, pi. 66, ff, 6 — 10 (1786). Hiibn 
Enr. Schmett., II., ft. 152-153. Godt. L6p. Fr.,IV., p. 362, pi. 37, ff. 5-0. Steph. 
Ill Brit. Ent. Haust., H., p. 75, pi. 16, f . 3. 

Borrdtyx mendica , Rossi. Faun. Etrur., II., p. 174 (1790), 

Phaiwna erminea , Marah. Trans. Linn., Soc., L, p. 78, pi. 1, f. 1 (1491). 

Chelonia luxarii, Godt. L6p. Fr., IV., p, 360, pi, 37, f . 4 (1822). 

Spilosoma tangaica, Wlk„ XXXI, 294 (1864). Buti, IU. Het. B. M., III., p. 5, 
pi. 42, f. 5. 

Habitat.— Europe ; America ; W, Siberia, Altai ; E. Sibbbia, Amur ; 
Japan ; CJobea ; China; Punjab, Murbee. Exp. 34*46 mill. 

1163. Diacbisia punctata, insert (syn.) 1168 Spdoaoma ummera. 

1192. Diacbisia obuquivitta, insert (eyn.) 1170 Spiloaoma jucundmrn. 

1171. Diacbisia flavaub, insert (syu.) Spiloaoma btivitta, Moore P. Z. 8. 
1865, p. 809. 

. 1165, Diacbisia stomata, insert (syn.) 1182 Spiloaoma laoteatum. 

1218, Diacbisia leopardina, insert (Byn.) Ardioe* Utwrata , Wlk. Char. Lep. 
Het., p. 12 (1869). 

1172. Diacbma OBUtiCA, Wlk., III., 679 (1855) £ nec. $. 
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Spilosoma todara , Moore F, Z. S., 1872, p. 574. 

Spilarctia nydia, Bull. Cist. Ent., II., p. 41 (1875), id. HI. Hot. 11. M., V., 
p. 32, pi. 86, £ 12. 

„ tom, Butl. Gist. Ent., II., p. 41 (1875), id. 111. Hot. B. M., 111., p. 0, 
pi. 42, f. G. 

„ confusa, Buti. Cist. Ent., II„ p. 42 (1875), id. 111. Hct. B. M., V., 
p. 33, pi. 85, f, 13. 

„ moWcula, Butl. A.M.N.H,, (4), XX., p. 395 (1877), id. III. Het.B.M., 
III., p. G, pi. 42, f . 7. 

S piloftonux mandariva, Moore A.M.N.H., (4), XX., p. 88 (1877). 

„ hotvqua , Moore, A.M.N.H., (4) XX., p. 88 (1877). 

Spilactia Junrra, Moore Lep. Atk., p. 40 (1879). 

„ dalbertjiaiy Moore P. Z. 8. (1888), p. 394. Butl. 111. Iiet. B. M., 
VII., p. 28, pi. 122, f. 2. 

Sjnlarolia bifascia , Hmpsn. 111. Hct. B. M., VIII., p. 55, pi. 140, f. 21 (1891). 
SjrUomma hi wo La, Beech Trans. Ent. Soo., 1899, p. 148, 

DilTorH ffora D. canigneta in having the palpi crimson at base. 

Ah. 1 tlalbargiu! . Abdomen of female orange-yellow Knngra. 

Ab. 2 cottfma. Hindwingabovo wholly, and sometimes the 

forowing above, tinged with crimson Bombay, Travail- 

core, Burma. 

Ab. 3 bifascia. Forewing with the series of spots more 
complete ; underside with black fascia in and 

below cell and two postmcdial bands .... Nilgiris. 

Ab. 4 todara. Hoad, thorax and forowing of male strong- 
ly tinged with red-brown, the hind wing with 
crimson. Female : abdomen orange above ; wings 
whitish ochreous with the black markings 

reduced Nilgiris. 

Habitat. — Japan ; Coiiea ; China; India ; Bukma. Exp. £ 42—58, y 
50 — GG mill. 

1179. DiACimiA CAHlGNKTA del. confusa, howfjua, nydia , hoxcra. 

Ab. 1 abdomen orange-yellow above. 

Habitat . — W. China ; N.-W. Himalayas ; Tibet j Sikhim ; E:q>. # 4G, y 
52—02 mill. 

1107a. Diaoiuisia metaxantiia, Hmpsn. Cat. Lep. Fhal. B, M., 111., p. 293, 
pi XLV., f. 14. 

9. Hoad and thorax achroous white ; hoad tinged with yellow ; palpi black, 
yellow below ; antennae black; teguhe and patagia with black points ; foreeo.xm 
with black spots; legs striped with black above ; abdomen orange Above with 
dorsal black spots on three medial segments. Forewing oehroou* white wilh 
black point in upper angle of cell ; postmodial black points above veins G and 4 
and on one side below vein 3 ; two aubapical poiutw and two points on tcimcn 
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above middle. Hindwing orange with alight black point in end of cell and post- 
medial point below costa. Underside of forewing suffused with oratigo to 
beyond the cell, except on costal area ; hindwing with the apical area whitish. 

Habitat . — Bokma, Myingyan. Exp. 50 mill. 

1160. Diaciusia bimaculata insert (syn.) 1191 Tkyrgorina dhcalie. 

1175. D1A€1U8IA MONTANA insort (syn.) 1178 Spifosoma brunneum. 

11%. Diaokisia sottOTOKscRNS, IlmpBn. Cat. Lep. Phal. B, M., Ill,, p. 304 r 
pi. XLVI., i . 2 (1901) ~ Spilowm * onlida, Moore, nee. Hiibn. 

1174. DxACiuaiA btrkiatula, insert (syn.) Cheloma cervina Wllgrn. Wien. Ent. 
Mon., IV, p. 162 (1864). 



Genus Amsacta. Typfi t 

A mmeta, Wlk., IV., 804 (1855) ............. ...... marginalia , 

Proboscis aborted, minuto ; palpi porrect to just boyond the frons and fringed 

below with long hair ; 
frons usually clothed 
with rough hair ; fore 
tibioo with more or less 
developed curved claw 
on inner side and short, 
claw on outer ; hind ti- 
bia) with one pair of spurs. Forewing with vein 3 from close to angle of cell ; 
4*5 from angle ; 6 from upper angle ; 7*8*9*10 stalked ; 11 from coll. Hindwing, 
with veiiw 3*4 from angle of cell ; 5 from just above angle ; 6*7 from upper 
anglo or shortly stalked ; 8 from middle of cell. 

Sect. I. Antennae of male bipoctinate. 

A. Forewing with well-defined crimson fascia on 

costa 1237. insolata . 



B. Forowing with the crimson costal fascia very 

slight or absent „ tiueola. 

1239. Creatonatus emittms insert Amsacta ijneola, Fabr. Ent. ftyst. 3, 1 , p. 4C5 
(1793), which has precedence, and , Spilotoma sir i gala, Wlk. Char. L6p. Hat., 
p. 10 (1869). . 

Sect. II. Antonnro of male serrate. 

A. Tegulte edged with scarlet or abnormally with orango. 


a. Hindwing with the terraen yellow., 1234. flavimargo. 

b . Hindwing with the termen not yollow ......... 1233, mliarit . 

B. Tegola* not edged with scarlet or orange, 

a. Forewing with the ground-color white 1232. moom. 


b . Forewing with the ground-color pale brown... 1238. albitiriga. 
1238. "Amsacta albistriga. 


Loseva 1*3*. Hoad prominent, glabrous red ; body pale red-brown irrorsted 
with very small black spots ; dorsal and lateral serieB of white spots in ilte 
sutures between the somites, each somite with a yellowish red band with two 
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mall dorsal and eight lateral tubercle* of paler red on each with tufts of reddish 
hair arising from them ; legs red, clasp ers pale red. Food^plants almost 


anything. (W. H. Campbell.) 

Genus Cbeaconotus. Type. 

Crealonotus, Hiibn. Vers., p. 109 (1827) gangi*. 

Amphis**, Wlk,, III., 684 (1#55) * tranmms . 

JPhittama, Moore Lep. E. I. C., p. 862 (1859) tratwena. 

A. Abdomen crimson above gemgis. 

B. Abdomen orange above ... 1242, iranrietu t 

1281. Cbratonotus interrupt™, insert Phalana uanois, Linn. Aman, Acad. 

VI., p. 410 (1764), which has precedence. 

Genus Estiomenk. Type. 

Eitigmme, H&ba, Vers., p. 184 (1827) acrcta. 

PhaoH, Wlk., III., 627 (1855)... itUerfiza. 

Leucarctia, Pack. Proc. Ent. Soc. Philad., IIL, p. 124 (1864) acraa. 
Epilacyden , Bull. Cist. Ent . II., p. 27 (1875) ***** ***** ****** simulam . 

Nyaca , Moore Lep. Atk., p. 43 (1879) florencem. 

Nayaca, Moore Lop. Atk., p. 43 (1879) imbuta . 

Jiagendra, Moore Lep. Atk., p. 43 (1879) biguttata. 


Sect. I. ( Entigmene ). Antennoo of male bipectinate with moderate branches. 

A. Abdomen dorsally crimson. 

a. Hind wing with the ground-color yellow ...1215. imbtda . 

b. Hindwing with the ground*color white...... 1214. fi urencem. 

B. Abdomen dorsally orange ...1216. qua driramosa. 

Beet. II, ( Rajendra ) Antennre of male serrate. 

A. Forewing with the ground-color blackish. 

a. Fore wing with maculate white patohes M.HMH ceyiouemU. 
h Forowing with white fascia. 
a 1 . Forewing with the white fascia bent below 
end of cell, then running to apex, 
a*. Forowing with the upper ddgo of the fascia 
slightly excisod beyond lower angle of 

cell irregularis. 

Forewing with the upper edge of the 

fascia not excised beyond the cell perrotteti. 

Fore wing with the fascia regularly curved 

to apex .......,•••••...•.•1219. vittata. 

c. Forowing black with hardly a trace of fascia... 1221. nigricans* 

B. Forowing with the ground-color white. 

a. Farewing mostly suffused with black ***•*•#+*««* 1236. norite. 

0. Forowing not suffused with black 1236. lactinea, 

1220a. Esticimene ceywnknsis, Hmpsu. (Jut. Lop. Fltal. B. M. ill., p. 317, 

pt.jd*M.#(iWi). 
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9. Hoad and thorax dark-brown ; palpi crimson at baBO ; vertex of head 

white with brown spots ; tegtthu 
white with brown spots and 
slightly edged with crimson ; 
patagia with the lower half 
white with brown spots on 
should era ; femora whitish to- 
Estigmme. rittata $ }. wards base, crimson above ; 

abdomen crimson above with dorsal, lateral, and miblateral series of brown 
spots, the ventral surface white with brown bands on terminal segments. Fore- 
wing dark-brown, with irregular white marks at ba»o and small pink marks on 
inner margin, the basal marks conjoined to two irregular white anternediaf 
conjoined spots extending from middle of cell to voin 1 ; two conjoined, curved, 
postmodial bands from lower end of cell to vein 1, with a email spot below 
them on innor margin and another abovo their outer extromity ; points below 
middle of costa and on diseocellulars ; two postmedial points from costa and 
throe obliquely placed from just before apex ; a curved series of six spots 
on terminial area between veins 0 and 1, and some points on termon. Ilindwing 
crimson; the costal aroa brown to beyond middle, with white point at middle 
and conjoined to spots at middle and end of cell ; a subtermiual bar from 
costa to voin 5 ; a spot on vein 2, and a terminal spot 011 vein 1. 

Habitat — Ceylon, Hambantota. Exp. 32 mill. 

12206. Estiomene iuukoulaiim, Mooro Lop, Coyl., II., p. 72, pi. 107, f. 2 (1882). 

$ Head and thorax black-brown ; basal joint of antenna; pink ; pinkish 
whito fascia) meeting on vertex of head, thonce diverging on tognlic and patagia, 
which last have black spots ; femora crimson above ; abdomen crimson above 
with dorsal series of short black bands, tho ventral surface black. For owing black 
with white fascia from base below tho cell, its lower edge excised at middle, at 
vein 2 bent upwards to apox, its odgos waved and emitting a small tooth at 
lower angle of cell. Hindwing pale crimson, tho costal aroa black ; a black 
discoidal spot ; a subterminal band from costa to voin 5, a spot on vein 2 and 
a terminal spot on vein 1. 

Habitat . — Ceylon. Exp . 32-36 mill, 

1220. Alphaia biguttata , insert Esticimene pehuotteti, Clu6r. loon. H. Amin. 
Ins. p. 514 (1844), which lias precedence and dol. Rajendra irregularis and 
Spilosoma lativitta. 

1235, Estigmenk lacjtinea, insert (syn.) Rhodogastria froderici, Kirby, Cat. 
Het., p. 223 (1892). 

Genus Pericallia. 



Type- 

1 Pericallia, Hiibn, Vers;., p. 182 (1827)... matronula. 

PhreUs, Led, Verh. Zool.-bot. Ges. Wien. II., p. 77 (1853).., matronula. 

A lope, Wlk III. 619 (1855) ricim. 

Areas, Wlk. III. 858(1855) ...... galacUm. 
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Satara. Wlk. XXXI. 320 (1864) - distinguemla. 

A irt 'nmoura , Fold. Keis. Nov., p. 2 (1874), non descr aquata . 

Meringocera, Feld. Reis. Nov., p. 6 (1874) . distinguenda. 

Tatargina, Butl, Trans. Ent. Soc. 1877, p. 3G6 .. piota. 

P angora, Moore, Lep. Atk., p. 42 (1870) distorta. 


Melanamm , Butl. 111. Het. B. M., VII, p. 29 (1899) imperial;*. 

Proboscis aborted, minute ; palpi porrect to just or well beyond the Irons ; 
hoad and thorax smoothly scaled ; tibiw with the spurs short. Forewing with 
vein 3 from before angle of cell ; 5 from above angle, or abnormally 4*f> 
shortly atalked ; 6 from upper angle ; 7. 8. 9. 10 stalked ; 11 from coll. Hindwing 
with veins 3 and 5 from near angle of cell ; 6*7 from upper angle ; 8 from 
middle of cell. 

Sect. I. ( Alope .) Antennro of male bipoctinato with moderate branches, of 


female serrate. 

A. Ilindwing crimson or yellow . 1200, ricina. 

B. Hind wing pale brownish. 1207. transverua. 


Sect. II. (Areas.) Antenna) of male bipectinato with 
very short branches. 

A. Abdomen dorsally crimson or tinged with scarlet. 

a. Forowing with the ground-color scarlet 1278. i>icta. 

b. Forowing with the ground-color not scarlet, 
a'. Ilindwing crimson. 

a' J . Forowing with double oblique serioH of spots or 
maculate band from lower angle of cell to 
inner margin ....1224. sipaht. 

h*. Forewing with irrogular white fascia from base 
to beyond the cell. 

a*. Forowing with the fascia continued obliquely 

to termen below apex 1223. pannom. 

Forowing with the fascia joined by a band 

from costa before apex 1222. detUata. 

b'. Ilindwing yellow, of ton partly suffused with 
crimson. 

a *. Forewing with white fascia in coll and subme- 
dian interspace 1229. imfwriali*. 

2>\ Forowing with white spots in cell and submediol 

interspace ...... ...... *1228. galactina. 

c a . Forewing with narrow obliquo medial fuscous 

band... <• ••*#..»«•.•••»« . 11 83 . tnelanopeis, 

B. Abdomen orange above. 

a. Forowing with postmedial white band arising from 


costa wellboforo apex « 1226. tripartita , 

b , Forowing with oblique band from apex ..1225. obUquifaeda. 


1228. Pekioalu ualactina, insert Area* earn. Druoo. 
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A. M. N, H. (7) iii., p. 234 (1899), a fona from Sumatra with the hindwing 
wholly suffused with scarlet. 

Sect, 111. (JtUhalida) Antennao of male ciliated. 

A, Vertex of thorax with dark stripes. 

a. Forewing with, usually complete, postmedial white 

band ,«». ........ .......1209. erona. 

b , Forewing with irregular postmedial, usually conjoin- 

ed, white patches on costal and inner areas 1212. matherana. 

B. Vertex of thorax with dark spots 1210. ditforta. 

1212. Pericalua matherana insert 1211 Pamgora rubelUana which is 

the local race of it from Canara, NiJgiris, and Travanooro with tho yellow 
replaced by scarlet. 


Genus Euarctia. 

Carcinopyga , Feld., Reis. Nov. p. 2 (1874), non. descr. Hmpsn. 

Moths Jnd., III., p. 492 (1898) 

Euarctia, Stand. Siett. Ent. Zoit XLVIII., p. 79 (1887) 

1254. Euarctia lichbnicjera. 


Type. 


lichmigera. 

proncrpina. 


Genus Arctia. 

Proboscis aborted, minute ; palpi porroct to just beyond tho frons ; antennas 
of male bipectinate with moderate branches, of female serrate ; hoad, thorax 
and base of abdomen dorsally clothed with woolly hair ; tibia) with the spurs 
short. Forewing broad, vein 3 from near angle of cell ; 5 from just above 
angle ; 6 from just below upper angle ; 9 from 10 anastomosing with 8 to 
form the areole ; 11 free. Hindwing with vein 3 from noar angle of cell ; 5 
from just above angle ; 6*7 from upper angle ; 8 from middle of cell. 


A. Antennae with the shaft white above * caia , 

B. Antennae with the shaft HTack above except sometimes 

at extremity. tibetioi ». 


1202. Arctia caia, Linn,, Syst. Nat. 1, p. 500 (1758) Httbn. 

Eur. Schkett H. ff. 130-131. 

Phalwtia erinacea, Retz. Gen. Spec. Ins,, p. 36 (1783). 

Arctia caja var wiekotti, Staud, Hor. Ent. Ross xiv., p. 333 (1878). 

’ „ oriental", Moore, A. M. N. H. (5), I., p. 230 (1878), 

Habitat . — Europe ; Armenia ; N.-W. Himalayas ; Khaais. 

Bubsp. 1 americaaa Harr. Rep. Ins. Mass, p. 246 (1841), 

Tegulue with a broad white band in front. 

Habitat. — W. Siberia, Altai ; E. Siberia, Amur ; Japan ; Alaska ; Canada, 
Br. Columbia ; U. 8. A., N. E. States. 

Subsp. 2 Utahmm, H. Edw. Ent. Am. II„ p. 166 (1887). 

Head and tegnl® crimson, the latter with a broad white band in front ; 
abdomen scarlet ; hind wing yellow. 

Habitat. —U. S. A., Utah, Colorado. 

1204. Aftom, TiliBTiOA insert (syn ) 1201 A. suUadra. 
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The type i* a female with the white marking* of forewings reduced to a few 
points ; hindwing with the subterminal spots conjoined into a band connected 
with tho base by streaks on costa and veins 2 and 1 ; some spots on apical 
half of termon. A varioty has the hindwing yellow. 

A . intercalari* is a distinct species. 

1205. Arctia Parvula is from Cape Coloney, the locality Himalayas is 
erroneous. 


Genus Baroa. 

Type. 

Baroa , Moore, P. Z. 8. 1878, p. 28 .. . punctivaga, 

1307a. Baroa vatala. 

Genus Utethewa, 

1280. Utetheisa elata, Fabr ~r*vmuttta Hfibn., is from Madagascar, Mauritius 
and Johanna. I ; the localities Sikhim and Sumatra.for the species are erroneous. 

Utktheisa cktJrntata, Butl., is from Mauritius, and the locality 8ikhim for 
the species is erroneous. 

Sect. I. Antennas of male bipectinate with very short branches. 

1270a. Utetheisa antennata Bwinh. A. M. N. H. (G) xii., p. 2)5 (1893). 

$ Head and thorax yellowish white ; palpi at tips, antennas, spots on 
vertex of head, teguloe, patagia, pro-,meso-and metathorax black ; legs striped 
with black ; abdomen white, the anal tuft tinged with ochreoua. Forewing 
yellowish white ; a Bubbasal black spot on costa, followed by crimson spots 
on costa and above vein 1 ; an antemodi&l series of five black spots, angled 
below the cell, followed by crimson spots on costa and above vein 1 ; a 
curved medial series of black spots conjoined from costa to below cell, followed 
by crimson spots on costa, at origin of vein 2 and above vein 1 ; the postmedial 
black line strongly bent outwards in cell to discocellulars and below the cell 
broken up into spots, with a crimson spot beyond it at origin of vein 3, and 
black spots above veins 2, 4 and G, followed by two curved series of irregular 
marks conjoined into blotches ; three black streaks below costa towards apex ; 
a crimson subapical spot and a series of black spots on termen and cilia. 
Hindwing white with terminal black band rather broad at apex, emitting a 
short streak above vein 5 and narrowing to a point at tornus. 

Habitat.— Nicobars. Exp. 3G mill. 

Soot. II. Antennae of male ciliated or minutely serrate. 

1279. U'rimiKigA phlcueua. 


1272. 

1255. 


Genus Secusio. 

Sechsio strioata. 

Genus Axiopocna. 

Axiopcewamattra. 

Genus Bhodogastru. 


Ithodogaitria , Httbn, Vera ; p, 172 (1827) 
1250< Bhodooastru astreas. 


••• 


Type. 

astreus. 
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Genns Miaopi,A8Tia. 

Sect I. ( Bonder a) Hindwing of male with tho termen strongly excised 

between vein £ and tornus ; 
antennae with the branches 
moderate. 

1250. Migoplabtib alra. 
Sect. II. ( MiffoplatH *), 
Hindwing of male with tho 
termen not excised ; antennm 
with the branches long. 

1258. Migoflastis cob- 

KECTA. 



Migopiastis correata 


Genus Pabaplastis. 

Type. 

Paraplattis , Hrapsn. Cat, Lop, Phal. B. M, III., p. 507 (1901).., hampaoni . 
Proboscis fully developed ; palpi upturned, the 2nd joint reaching vertex of 
head, the 3rd somewhat porroct ; frons with a slight tuft of hair ; antenna) 
bipoctinate with moderate brunches in both sexes ; tibia? with the spurs short. 
Forewing with vein 5 from well before angle of coll ; 5 from just above anglo ; 
6 from upper angle ; 7*8 and 910 stalked; 11 from cell. Hindwing with vein 
3 from well before angle of cell ; 5 from well above anglo ; 6*7 stalked ; 
8 from middle of cell ; male with tho termen Htrongly excised towards tornus, 
the inner margin folded over below ; tho terminal area between veins f> and 1 
on upper aide clothed with rough scales. 

1259. PAIiAFtAflTJLS HAMFSONI, 

1230. Areas auginaus belongs to tho genus Caelimobpha, Ihjpmhv. 

1244. LuaooPARnu# tigkina belongs to the Nontvidw. 

1245. Camftoloma rinotata belongs to the Noctvidm. 

The genus Bekastia, Kirby Oat. Lop. Hot., p. 383 (1892) ™ Moorm llmpan. 
Moths Ind. II., p. 32 (1894), belongs to the Hypridw. 

Tho genera Oalpenia and Callimokpua belong to tho Ibjimte, 
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Mr* Edgar Smith considers Vnoha eyreyta, A. Ad, (which should bo removed 
from that genus), the nearest approach to our shell, and suggests that it might, 
Ht all events provisionally, be located in Adi*, In lip-character* it assimilates 
this genus, while resembling in the decussating sculpture a Oirsottema, e.y. t 
dentine alpinm, Wats. But perhaps tho subgenus (Jonntantia of Scala is beet 
fitted for its reception, for it seems comparable with C\ Standeni, Melv, 0 , also 
from the Gulf of Oman, in more than one point, 

NASS A ( ALECTRYON ) H JMEROESSA f, «P. n. (PI. C. fig. 7.) 

N, testa minute, ovata, ulbo-vitrea, delicatn, apud basim ct stepo ad suturas 
pallide stranuneo-sufTusa, vel zonata ; anfractibus 6 — 7, quorum Hi apicales 
huves, vitrei, spirulitor unicarinati, ceteris apud suturas gradatulis, longitu- 
dinalitor arete ltcvicostatis, intorstiiim undique tenuiliratis ; apertura foro 
rotunda, intus alba, labro iucrassato, intus spiraliter striato ; columella 
paullura excavata, canali brovisaimo. 

Long, 5, lat, 2 mm. 

Hab. Gulf of Oman, at several dredging-stations in hit, 23° to 25° N., 
long. 57° to 59° E, 

Depth ranging from 7 — 150 fathoms. 

We at first confounded this species with N. babylonica , Watson, and roost 
probably the latter does not occur in tho Persian G ulf region. The present 
epocies is locally very abundant, and the fino smooth ribs, small size, subpellucid 
substance, and less graduate whorls will serve to distinguish it. 

TRITON IDEA SOWERBYANA , sp. n. (PI. C. fig. 8.) 

T. testa ovato-fusiformi, solidula, opiderraide setulosa temiiter contocta, albida, 
infra, juxta suturas et infra medium anfraotus ultimi castanco-zonata ; 
anfractibus 8 — 9, quorum apicales 3} pellucidi, hovifsimi, cantoris ventricosis, 
multum apud suturas imprests, longitudinahtev costatis, costis orassis, nume- 
rosis (ultimo anfractu apud 10), omnino spiraliter arctissime lirati* ; apertura 
rotundo-ovata, alba, labro arcuato, crassiusculo, intus albo, multicrenulato ; 
columella recta, operoulo corneo, tenui, nudeo apicali, canali bum, paullum 
rocurvo. 

Long. 31, lat. 18 mm, 

Hab . Gulf of Oman and Mokran Coast, especially between Gwadnr and Jask, 
from 25—30 fathoms, M usually occurring with Muritx malaburicui (F. W. T.). 

Also lat, 25° 20* N,, long. 58° 50* E , at DO fathoms, in company with 
Latiru9 papod(jrformis t Melv.> June 1903. 

This beautiful species was first pointed out to us as distinct by Mr. G. B, 
Sowerby, It is near the old Bttccmum Hgneum, Reevo, Triionidm c*cilki f 
Phil. It differs in being of stouter build, with the whorls not so scalate. 
There is likewise an affinity with 2\ eryihrostoma , Reeve, but the lip is never 
coloured in the slightest degree. 

• Ann. to Mag Nat. Hist, ser, 7, voh lv, pp. 92, 98, pi l, ftg. 11. 
f i/tiftwr, pleasing. 



220 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol XVI. 


METULA DAP II N ELLO IDES, up. n. (PI, 0. fig. 9.) 
fiesta eloganter fuRiforrni, albida, delicnfca, mitrali ; anfractibus 0, quorum 
44 apicales albo-vitrei, Isotor, spiraliter cireumcarinaii, Kupcrnis uua, infcm 
cinivlniH carinis prtnditis, cantoris apud tui turns gradatulis, undique longitudi- 
nalitor pulcherrimc et arete eowtatm (ultimi anfractuK ad 4f»), costis rcctis, 
laevissimis, nitcntibus, intorstitiw spiralilor lirntin, infra, juxta mu turns, plica 
spirali conspieua snipe priudita, superficio hie illic obscure stramineo maculnta 
efc depicta, ultimo nnfractu (I I mm. in longitudine)graeili, pnullum products ; 
aportura angusto oblonga, intus alba, nitida, labro paullulum effuso, orasKius- 
culo, intus muttidenticulato ; columella mcrassaia, pernitida, simplici, basi lata. 
Long. 17, lat. 5*S0 mm. 

liab Gulf of Oman, lat. 24° 58' N., long, 5C° 54' E., 1f»fi fathoms. 

Two speeios of the genus occurred together, tho above being mitriform, 
elegantly spindle-shaped, and white ; the other is the Jhwriunm metula , 
Hinds, Mr (ala lmuhn, Adams and Hoove, which should properly, wt> 

consider, bo known by tho duplicated name of Metula wet ala (Hinds). This lust 
is larger, with coarser rilm and spiral liration, and docs not possess the obscure 
straw maculations of I ho M. daphurUvidr*. 

Tho apical whorls arc well worth examination. Four or five in number, ont 
of a total of nine in all, they ara glassy vitreous white, tho extreme apex 
mamillato, small, tho next whorl with one keul, the others twice spirally 
carinate, the remainder of the whorls being closely longitudinally ribbed ; ribs 
smooth and shining, white, the mtemicos closely spirally liratc, Tho mouth 
and lip of tho now form resemble those of Metula hituhii , but arc finer, and 
the irmor labral deuticulations more numerous. 

MUR EX { OC1NEBRA ) MA RJ OR INI «p. n ( VI C . fig. 1 0.) 

M. testa sol da, ovato oblonga, alho-cinerca ; anfractibus Hex, undique costatis, 
cost, is pcrcrasais, varicosis, Hex-fimbriato-squamatis, uunicro anfractnzn apud 
ultimum quinque, ad medium unguliferis, npiralitor squamato-liratis, liris 
rudihus, crassis ; aportura rotumln-ovata, labro oxt.us puloherrimo multi- 
fimbriato, alho vol strarnineo, crasso, intua uitido, U— lC-crenulato, canali 
brovirostrato, fore clauso. 

Long. 2f>,lat. 15*50 mm. 

Hah, Persian Gulf, Sheikh Shuaib Island, If) fathoms. 

An exceedingly elaborately frilled species, tho fimbria* being thick and 
squamato, with tinted processes. Inform this shell recalls M. coccinw*, A. Ad, * 
the outer lip is either white or straw-coloured, the canal is shortly rostrate 
almost cloned, M. cyclonlama, Sowb., is a near ally ; we have Erythraean 
specimens of this, but the form is much more rotund and tho fimbriations in 
no way so elaborate, 

PEIUSTERNTA CORA LUNA , up. n. (PI. C. fig. 31.) 

P. testa solida, parva, ovato-fusifomi, ciuoroo-nlbeBcoiit© ; anfractibus 6, apicali 
lujvi, siinplini, eastern longitudinaliter crmwicoRtalia, eostis paucis, in ultimo 
apud 7, undiquo spiral iter rudiliratis ; aportura angusto ovata, pallid© 
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punicoa vel cainea, labro intn« denticulate, margin© columellari paullum 
?eficxo ; columella quadriplicuta, canali brovi, rocurvo. 
t. 1 3, lat. 0 mm. 

flab. Persian Gulf, Gulf of Oman, near Maskat, 10 fathom©. 

A somewhat solid, small, but well-grown Peristarnla unlike any species 
own to us, being superficially similar to a Coralliuphda ; indeed, as suggested 
the specific name, wo should imagine it would bo found ultimately inhabiting 
l-als. The surface is chalky-ash, longitudinally rudely ribbed, crossed by 
ually coarse spirals ; mouth pale pink, ovate, outer lip thickened, sevon- 
ntiolod within, columella four-plaited. 

M1TRA (COSTELLAKIA) MACONAUS*, sp. n. (PI. C. fig. 12,) 
testa fusiformi, solidiila, albo-strarainea, apicem versus attenuata ; anfrac- 
tibus 12, quorum apicalestres fnsco-hyalini, porlavmq csoteris apud suturas 
mullum gradatis, arete lougitudinalitor costatis, costis lamssimis, albis, 
nitidis, interntitiis spindlier sulculosis, nitentibus, undique hie illic stramineo 
ml ochracoo, prrecipuo juxta suturas ct apud peripheriam maculatis ot infra, 
lopictis ; apertura angusto oblonga, intus striata, ochracea, labro tenuir 
Kiullum offline ; columella quadriplicata. 
mg. ltf, lafc. 4*25 mm. 

Hah. Persian Gulf, Klioikh Shuaib Island,' at 15 fathoms, among coral-sand. 

A Cost cl l aria allied to M. sritnla, Ad., which, however, possesses the whorls 
Ktore scalate and with darker maoulations and shading : it is, moreover, a 
smaller species. To M. impnma , lloevo, known to us only by a figure, there 
is a resemblance : this shell, however, is of a uniform dark hue, and tho ribs 
seem more ineraanate. Tho number of longitudinal costa) in our species on the 
body-whorl ih from 2b to 28. 

MARGIN ELLA (GLA BELLA) A L CH Y MIS TA f , sp. n. 

(PI. C, fig. 13.) 

M. testa parva, fusifornd, nitidisshna, subdiitphana, dolicata ; anfractibus 
quinquo, ltevissimis, apud suturas paullum imprests ; apertura oblonga, labro 
nitido, incrassato, intus supra cowspicuo unidentato, Btiperficie omni dor Halite 
laarvi ; colamolla quadriplicata. 

Var. A. CniirSALCIlYMA , nov. 

Testa anroo««traminea, dorsaliter, cum labro, omnino rufo-suffusa, vet spiraliter 
bizonata. 

Long. 5, iat. 2*50 mm. 

II ah. Persian Gulf, Gulf of Oman, Maskat, 10 — 15 fathoms. 

Var. B. LEUCA LCH YMA , nov. 

Testa major, omnino Candida, immaculata ; inbrum oandidum, nitens. 

Long. 0, lat. 3 (sp. nmj.). 

Persian Gulf, Gulf of Oman, Maskat, 10 — 15 fathoms; also at 156 
fathoms, lat. 24° 58' N., long. 56° 64' E. # and at 205 fathoms, lat. 24° 5' N„ 
^g, 57° 55 # E. 

® Diacmun . a deacon, 
t AlcbymUta, an alchemist. 
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A very protty, shining Glabtlla, its spire more elongate than fudformin, Hind 
with which it has boon hitherto confounded, and as which it is inserted in or 
Catalogue*. It is comparable with M. alia, Wats. (“Challenger” Expeditioi 
from Cape York, N. E. Australia. 

If slightly local, it is very abundant whore it occurs. The colour in , 
a is a subdiaphAnous golden brown or straw, and there is a very eonspicuo' 
'saifusioa just behind the outer lip of deep rufous brown, bifurcating over L 
labrum itself. The commoner form is var. b f larger as a rule, and pure roilld 
white throughout, very smooth and somewhat shining. In one or two oxai! 
pies an intermediate form seems to occur, the last whorl being here whit# 
obscurely bi zoned with two chestnut lines, or, indeed, occasionally trkoned. } 
fact, it is a variable species. j 

TEREBRA IT E LI CHR YS UM t , sp. n. (PI. C. fig. 14.) 

X. testa gracillima, multum attenuata, aciculata,nitente ; anfractibus 22, quoru; 

3 J apicales Iteves, vitrei, cietoris paullnra apud suturas gradatis, Imto straminci 
supra, juxta suturas, zona caloaa spiraliter prajditis, hie illic regularitor aft 
©t rufo maculatis, doinde, inter costas breves, longitudinaleB, obtusas, nitidj 
profnnde in fee ratitiali ter foraininatis et sulcatis, costis anfractus ultimi * 
basim evanidis ; apertura ovata, parva, labro tenui, canali brevL 
Long. 24, lat. ii mm. 

Flab . Persian Gulf, Mussandam, 47 fathoms. 

A moat elegant spocie«,the tumid callous zone just below the sutures deHoati^ 
ly variogated spirally with white and pale rufous, then obtusely ribbed, tho 
interstices, especially the upper row, boing deeply pitted. / 

PLEUROTOMA (OEMMULA) NAVARCHUSt sp/n. 

(PL B. fig. 15.) 

JP. testa elegantor fusiformi, solida, paullum nitente, pallide cinereobrunnea ; 
anfractibus tredocira, quorum duo apicales nitidi, hyalmi,perlieves, cauteris apud 
suturas impressia, ventricosulis, infra suturas spiraliter pulohorrime et arete 
nodoso-eingulatifl, nodulis hie illic rufo-maculatis, deinde fortiter uniliratis, 
aimul ao infra, juxta suturas, biaulcatis, supcrficie intermedia lata, nifcida 
longitudinaliter, obliquissime costulata, ultimo anfractu cwteros exaiquante, 
infra cingulum liramque spiralom usque ad peripheriam tom, deinde anguste 
aulculoso, infra usque ad basira sulculis tornatis, latioribus, liria intermediis 
regularitor rufo maculatis ; apertura oblonga, intus planata, labro tenui, simi- 
lato, hand prof undo ; columella fore recta, canali subprolongato. 

Long. 04, lat. 18, apertura cum canali 28 mm. longa. 

Hob. Persian Gulf, Gulf of Oman, lat. 25° 19' N., long. 68° 10* E,, HO 
fathoms. 

One specimen only dredged, at the locality just given, of a superbly tomato 
and sculptured Phurotoma , near P. earinata, Gray, Kknari, Doumet, 

* Proc. Zool, Boc. 1901, vol, ii., p. 425. 

'alxfvaw, an everlasting, from the bright rufous spotting* 
frAvtpxn, an admiral. 
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Gongmer, Smith, being remarkable for it* regular beaded spiral zone just below 
the sutures of eaoh whorl, above which are two spiral clearly-cut grooves, 
the middle of the upper whorls being most beautifully obliquely coBtulate, the 
cast® terminated above by a double sulcus surrounding a narrow spiral lira. 
Tkr la$t whorl, equalling tho others in size, is almost entirely grooved and 
spirally lirate, the lir® below being rufous-spotted, Outer lip thin, perhaps 
not quite fully developed, sinus well marked, but not deep ; columella some- 
what straight ; canal broad and rather prolonged. 

The discovery of this mollusk, the finest Gastropod yet discovered by Mr. 
Townsend, if we except Conus clyptospira , M. & S., adds another magnificent 
Pletirotomid to the many fine species of this family obtained in contiguous 
waters, during the “Investigator” Expedition chiefly (such forms as P. symbiote^ 
Wood-Mason Alcock, P . congener y Smith, and P. subcorjmlmta , fcmith ° 
occurring to one’s recollection at once), and gives another proof of its wonder- 
ful development in Indian seas. 

D It l L LI A DIVES , sp. n. (PI. C. fig. 15.) 

D. testa graoili, fuaiformi, delicata, albo-cinerea ; anfraotibus decern, quorum 
tros apioales brunnei, omnino byalini, hevissimi, eastern apud suturas imprests, 
ventricosulis, longitudinaliter obliquicostatis, costis anfractum apud ultimum 
circa undecim, undique spiraliter striatis, supra, juxta suturas, zona spirali 
rufa deoorata, ultimo anfractu simili modo bizonato, ad basim producto albo, 
nitido ; apertura oblouga, labro paullum incrassato, sinu lato, haud prof undo, 
canali brevi. 

Long. 17, lat. 6 mm. 

Hab, Persian Gulf, Gulf of Oman, Maskat, 15 fathoms. 

Allied to D. olydonia, M. & S. (Proc. Zool. Boc. 1901, vol, ii, p. 437, pi, xxiii, 
fig. 24), but the whorls are not angled, the colouration is quite different, and the 
spiral ribbing is coarser in D. dives, 

DRILL I A PHILOTIMA t, ap. n. (PI. C. fig. 16.) 

A testa aiteuuala, fusiformi, eolidula, albo-cinerea, aapera ; anfractibua It, 
quorum duo apioales vitrei, fusci, o»teris ventrioosulis, regulariter obliquioos- 
tatis, costis anfractus ad auperos paucis, crassioribus, in ultimo et penultimo 
numoroais, ad quindecim, et angustioribus, brunneo tinctis, suff usis, et maoulatia, 
transversim nodiliratis, ultimo anfractu dorsaliter juxta labrum varieoso, 
brunnoo snffuso ©t atonaio ; apertura oblouga, angusta, intus alba, labro 
paullum effuso, sinu distincto, prof undo, canali lato, brevi ; columella recta. 
Long. 80, lat. 8 mm. 

Hab, Persian Gulf, off Bahrein Island, 30—50 fathoms. 

Only one example secured tff a distinct and handsome Drillia , the nearest 
approximation to which is to be found in D . latifusciata, Sowb., from Japan, 
considered by some authors as synonymous with D. japonic a, Lischke. There 
% no beading at the sutures, however, and the form is more graceful. 

* Atm, and Mag, 3f*t. Hist* m, % f vo], xiv, pp, 100, 101, pl» fii# figs* 4—80, 
honoured. 
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DRILLIA CONTINUA, sp. n. (PI. 0. fig. 17.) 

D , tosta attenuate, fusiformi, ltevissima, alba, nitida ; anfractibus 10£, quorum 
1 $ apioales subvitrei, nitidi, cornplanati, meteris longitudfrialitor paucicosta- 
tis, costis exact© inter se coniinuis, Iambus, albis, infra medium deliento 
uniangulatis, anfractu ultimo apud basim paullum pyriformi, mimero cdstarnm 
nd octo ; apertura subobliqoa, oblonga, intuH alba, labro baud multum inorus- 
Sato, sinu lato, sed non profundo. 

Long. 10, lat. 3*75 mm. 

Hah. Persian Gulf, Mussandam, 47 fathoms. 

Akin to D> opalm, Reeve, and conspicuous for its exactly continuous longi- 
tudinal ribs, those of whorl succeeding whorl descending in a perfectly straight 
line to the base. These whorls arc slightly onco-anglod , beyond the centre. 
Tho whole surface is white, with a slight ochreous tinge, and smooth. 

DRILLIA GHANA TELL A, sp. n. (PI. C. fig. 18.) 

D. testa parva, hete punicca, solida, nitida, fusiformi ; anfractibus fi, duobus 
apicalibus perhovibus, puniceis, hie illic albo suil’usis, c a- ten's crassicostatiM, 
ooBtia pauois, laevibus, nitidis, numcro ultimum apnd anfractum circa 7, 
Buporficio oranino bevissiina, dosalitcr juxta labrnm gibbcrula ; apertura 
broviter ovata, labro tenui, albo-suifuso, sirm lato, canali brevissimo. 

Long. 5, lat. 1*50 mm. 

Hub. Persian Gulf, Gulf of Oman, Maskat, 15 fathoms. 

This little specicH, though so small, is, in our opinion, a DrilUa rather than 
Martfjilia, being nearly allied to the beautiful series of DriWu—vi*., tRyccta, 
{taoith, jusr&icdy Smith, and rexplendrun, Melv.— peculiar to the same region. 
It is a roraarkably smooth and shining shell, and the pomegranate-pink colour 
(like the fruit of Punica < jranatnm , L.) seems characteristic and quite peculiar. 

DRILLIA LIT HO III A * sp. n. (PI. C. fig. 20.) 

D. testa parva, fusiformi, pallida rufu, solidula ; anfractibuB 8, quorum 2 
apicales leaves, vitrei, caiteris magnoporo supra medium anfractum tumescon- 
tibus ©t spiraliter nodnliferis, nodulis paucis, gemmatis, dein, anfractus apud 
aupernoR, tornatis, ultimo anfractu basim versus spiraliter paucilirato, liria 
pulchre et minute gemmatis ; apertura quadiato-ovata, labro ienui, tsiuu lato, 
haud profundo, canali brevi. 

Long. 8, lat. 2*50 mm. 

Hob. Persian Gulf, Bahrein Islands, C> fathoms, coral-sand. 

A small highly-coloured species, with conspicuous, spiral, swollen, nodulous 
angle just above the centre of the whorls. We cannot connect it nearly with 
any other species. 

DRILLIA AUDAX , sp. n. (PI. D. fig, 1.) 

Z). testa oblongo-f uniform i, solida, parva, nlbo-siraminea ; anfractibus septem,j 
quorum tribus nitidissimis, hyaliuis, Iambus, apicalibus, ccctori* trim's, antepi 
nultimo quaternis, ultimo circa viginti spiraliura lirarum ordinibus accinctij 
ad anfractus supornos gemmulatis, supra su turns, etiam, lira spirali fortk 
• x<dpq in sense of a preciouB stone. 



DESCRIPTIONS OF SIXTY-EIGHT NEW SHELLS . 


225 


decora to, omnibus his liris Htramineo-oehraoGis ; aportura ovuto-oblonga, sinu 
distincto, Into, oanali brevissimo, Into, margino oolumellari oxoavato. 

Long. 0 2 5, lat. 2*50 mm. 

Hub. Gulf of Oman, lat. 24° 58' N., long. 50° 54' E., 156 fathoms. 

A little species of. bold contour, and very distinct in both sculpture and 
painting of the spiral straw-coloured lira) surrounding the whorls, which are 
not costulate. One spiral lira, acute and prominent, is especially noticeable at 
the base of each whorl, just above the sutures, 

A good many examples occurred in tho dredging, ns above, in shell-sand. 

MANG1LIA COMiDELEUCA sp, n. (PI. D. fig. 6.) 

M. tostn parva, angulari, fusiformi, omnino allnda, solida ; anfractibus 9, 
quorum duo apicales lasves, globulares, vitrei, cactoris ad medium angulatis 
longitudinalitor paucicostatis, spiralitor undiquo rtglilirutis, interstitiis albis 
labro dorsalitor multura incrassato, nngulari ; apertura smuoso-oblonga, sinu 
porlato, margino columollari tristriato, oanali Into, brevi. 

Long. 8, lat, 3 mm. 

nub. Persian GuIf,Mussandam, 47 fathoms. 

Most resembling ilf. *purca y Hinds, found abundantly in tho same region, but 
jUfforing in colour (the new form being entirely white), in sixo (8 »h against 14 
ir 15 mm.), and in greater angularity of whorl. The somewhat sinuous or 
trigonous aperture and very thickened peristomo are the same in both species. 
Only ono or two examples have yet occurred. 

OLA THU R ELLA OPSIMA THESj sp. n. (PI. C. fig. 19.) 

C. testa oblongofusiformi, solidula, nitida, cinerea, albo et fnsco sonata ; a n- 
fractibus 3^0, quorum 3 apicales, oteteris circa suturas hevibus, planatis, alitor 
undiquo longitudinalitor crassicostatis, costis paucis (numoro ultimum apud 
aufractum fU), spiralitor pulohre superne 3-, ultimo 10-liratis (ad periphe- 
riam alhizoni^o), liris albo-cinureis, conspicuis, supra costas angulosis ; uper* 
tura oblonga, labro incrassato, echinulato, fusco ct albo depicto, sinu iato, 
baud prof undo ; columella recta, oanali lato, brevi. 

Long. 1(3 50, lat. fi mm. 

Hub . Persian Gulf, Sheikh Sbuaib Island, 15 fathoms. 

Hitherto confounded with C. ( Glyphodoma ) rugum, Migh., a quite different 
species, It is a prettily sculptured aud painted shell, with conspicuous beading 
and spiral well-cut lirrn, 

CL A THURELLA SYKESII , sp, n. (PI. D, fig. 4.) 

C. testa parva, porangusta, atteuuato-fusiformi, albo-cittorea *, anfractibus 8—9, 
quorum apicales duo koves, trnfcem ad auturas permultum impressis, angulosis 
vontricosis, longitudinaliter acuticostulatis, costis paucis, numoro ultimum 
up tad anfruotum circa 9, undiquo spiralitor liratis, liris rudib us (in pemiltinio 
ot ultimo circa fi), prommulis ; aportura ovata, labro tenui, sinu conspicuo 
prof undo, canali longo, 

• *«^n, altogether ; whit*, 

t fc+witow, late lu being discerned. 
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Long. 7, lat. 2 mm. 

Jlab t Golf of Oman, Jat. 24° 58* N., long, 56° 54' E., 150 fathoms. 

Wo arc indebted to Mr. Ernest H. Sykes for calling our attention to thin curi- 
ous little species, ho like a Fumx in miniature. It in one of the narrowest 
CiathuMln t in proportion to its length yet discovered, and in wonderfully 
symmetrical throughout. All the examples, of which there are several, 
are dead, and perhaps in life there may he colouration of some kind. It is 
common at tho above station, in company with another nearly allied ClathintUa 
that wo hopo to describe shortly. 

CL A TIIURELLA QF 18Q17IU , sp. n. (FI. 1). fig. 7.) 

(J, testa attenuata, fusiforiui, angusta, solidula, omuiuo albida ; anfractibus 
0 — 10, quorum duo apicales bulbosi, hevos, vitrei, unite ris paucicostatiR. costis 
crassis, nnmoro ultimum aprnl anfractum 5, spiraliter undiipie livis rudibus 
succinotis ; aportura ovato-trigona, labro iucrassato, siuu lato sod nou pro* 
f undo ; columella fero recta, canali brovi. 1 

Long. 7, lat. 2 mm. 

Ha b, Persian Gulf, Mmmndnm, 47 fathoms ; also Gulf of Oman, hi 
24° 58' N„ long. 5l>° 54' E„ 150 fathoms. 

Attenuate and narrow, thickly longitudinally ribbed, and encircled through 1 
out with markedly coarse lirations. It did not occur at all plentifully at t? 
above station, only three or four examples having as yet been seen. f 

DA PHNELLA (PL EUROTOMELLA ) NEHEWL1M t, sp. u. (PL D.%. Z t 
I). teHta ovato*oblonga, subpellucida, delicata, albo-iactca ; anfractib^s 8- 
quorum 2$ vel 3 apicales pailide rufi, tenuissimo deoussati, cadent ad medium 
angulatis, ad suturns paullum imprests, arcto cancollatis, interstitiis quadra** 
tulis, costis lirisque transverse crystallinis, ultimo anl'ractu njupra medium 
angulari, costis domditer juxta labrum stupe ovanidis ; ap'/rtura ungust© 
ovata.intus alba, labro tenui. 

‘ Long. 7, lat. 3 mm. 

II ab . Gulf of Omau, lat. 24° 58 'N., long, 56° 54' E., 156 fathoms, 

A crystalline form of unusual beauty. In form this assimilates P. Jttifera 
Dali, but the apical whorls are not smooth, but decussate. 

DAPIINELLA (PLEUMOTOMELLA) AMPUITTUT£S%, Bp. u, 

(PI. D. fig. 3.) 

D. testa ovato-cylindrica, dedicate, subhyaliua, albo-lactea ; anfractibuw 7 — 8, 
quorum 2£ apicales albi, sub lento pulchre decussati, cartcris longitudinaliter 
lirato-costulatia, spiraliter liris crassioribua succinctis, ad juncturaMcostularimn 
cum liris gemmulatis, nitidis, infra medium anfraotus anteponuUimi ct ponui- 
timi duabus spiralihus liris magis conspicuis, carimferis, siimri ao in ultimo 
ad periphoriam ; aportura ovato-oblonga, intus hyalina, alba, labro tenui, 
canali brovi, paullnm recurvo, 

* tyiUqu'Ui<e y trillos. 

t Nurohlnm, of tho suii-nymphs. 

I Ampkitrite, a beu-goddea^ wife of Heptutio. 
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Ijong, ft, lat. 3 mm. 

//u&. Gulf of Oman, lat. 24° W N„ long. 5 0° 54' E,, 1 5f, fathoms. 

Tlio two species VI. amphiirite* and ZV. mrmlum occur together, but wo 
think it correct to sopamto them, though undoubtedly they are nearly allied. 
The present species is the less angular, rather larger, and of a more roundly 
cylindrical form. 

DAPllNELLA THYGATRJCA e , »p. n. (PI. D. fig. 0.) 

I) . testa parva, fusiformi, tornata, ulbo-straminca, kmgitudinalliter pallide rufo- 
tiucta ; anf ractibiis 7, quorum tre* apicalos apice ipso lajvi mamilato, duobus 
pulchro sub loute dooussatis, ciuteris Bpiraliter ad medium, ultimo ad poriphe- 
riain duplo-earinatis, lirisque Isevibus, fortiter succiuctis, ultimo anfractu ad 
medium, in tor Carinas, recto ; apertura oblonga, labro tenui, sinu obscuro, 
margine columellari incrasBato, albo,nitido, canali lato, paullum products. 

Long. 7, lat. 2*60 mm. 

Hah Gulf of Oman, lat. 24° 58 f N., long. 66° 54' E., 166 fathoms. 

A small JJriltta in miniature, looked at superficially, but the decussate apical* 
whorls are Daphne.lloid, It occurred somewhat commonly at the above station. 
DAPllNELLA Till A f. up. n. (PL D. fig. ft.) 

J) , testa dolicatissima, aubpollucida, attenuato-fusiformi, albida. nitida ; 
anfraotibua octo, quorum 3J apicalos ochro-tinctv, pulchre decussati, metoris 
tumidulis, liris arctis longitudinalibus spiralibusquo decussatis, lirin interdmn 
pallidule stramineo-tinctis nitidulis ; npertura oblonga, labro tenui aiuu lato 
baud profundo, canali brevi, lato, paullum producto. 

Long. 11*60, lat. 3 inra. 

Hah. Persian Gulf, Sheikh Shuaib Island, 15 fathoms ; Gulf of Oman, lat. 
21° 5ft 1 N.,long. 56° 54 E., 156 fathoms. 

Most delicate and beautifully closely encircled with dedicating lira*, a faint, 
straw-coloured or golden tinge being sometimes observable on them. Tho 
specimens from the first locality mentioned aro not bo tumid on tho body- 
whorl *, we cannot, however, Separate them, evon varietally, from the typical 
form from the Gulf of Oman. This ditto rs from T). boholenm , Iteove, not 
only in tho fine decussations, but in the canal being more prolonged and 
greater tumidity of whorls. 

DAPllNELLA BUCC1NVLVM%> sp. n. (PI. D. fig. 9.) 

D. tecta ovato- rotunda, buooiuifomi, dolioata, alba, interdum pallide ochraceo- 
suffusa ; anfractibus 7, quorum 3 apicales rufi vol straminei, tonuissime 
decUHsati, csoteria arete et delicate obliqui cancellatis, ad suturas impressis, 
tmnidis, mflafcis, ultimo anfractu pyriiormi ; apertura oblonga, labro tenui, 
einu indiatinoto, margin® oolumellari excavatulo. 

Long. 7, lat. 3*75 mm. 

Hah Gulf of Oman, lat. 24° 5ft’ N., long. 54° 51V E„ 156 fathoms. 

* a daughter, 

t fliroq divinely beautiful. 

X Buwl%uhtm % dim, of Z/wemw/w, from the resemblance* 
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An inflated Bnccinoid species, very delicate and beautifully cancollate 
throughout, which occurred not uncommonly at the above station in company 
with so many other, mostly minute, but hithorto unknown, molluskB. 

D API1 NELL A EPICTIA RTA« f »p. n. (PI. D. fig. 10.) 

I), testa minuta, subpellucida, tenui, oblongo-fusiformi, nitida, alba vcl obscure 
strarninoo-difTusa ; anfractibus fi, quorum apicalos 8 dolicatisatine sub lento 
docussati, emteris paullum ventricosis, fere hevibus, sod irregulariter spiraliler 
tenuissirao liratis, ultimo aufractu intordum apud medium lu:vi ; aportnra 
angusta oblonga, labro fere recto, inerassato, albo, nitide, intus simpiici ; 
calnmolla recta, canali brevi, sinu porobscuro. 

Long, 5, lat. 1*75 mm. 

Hub. Gulf of Oman, lat. 24° 58' N., long. 56° 54' E,, 150 fathoms. 

A minute but puzzling form. The sinus and other Plourotomid characters 
are so slightly expressed that it might at first sight be considered an yEw/ws, 
or even an OliveUa . The delicate decussation of tho apical whorls shows the 
true relationship. It is somowhat frequent at tho above station. Some ex- 
amples arc almost smooth, tho apical line being more or less obsolete- 
DAP II N ELLA HEDY A t, ap. u. (PI. 1), fig. 11.) 

I). testa fusiforini, pallido castiineo-brunnea, apieem versus, simul ac ad basim 
delicate punicoo-tincta ; anfractibus novcm, quorum 3$ snbhyalini, castam c- 
punicei, minutissimo dccussati, tribus his proximis vuricifcris, tribns ultiniia 
rotundatis, tumidulis, undique arctissimo et pulebre decussatis, ad juncturas, 
gemmuliferis, gcmmulis microscopicis, nitidis, supra, infra suturas, B|>iralh< r 
eaatanoo maculatis, ultimo anfractu dorsaliter obscure bizonato ; apertura 
oblonga, labro crassiusculo, intus lawi, sinu baud profundo, canali paullulum 
ad baaim rofloxo, puniceo tincto. 

Long. 14, lat. 5 mm. 

llab. Persian Gulf, Sheikh Shuaib Island, 16 fathoms. 

Though at first night this little species seems to present a familiar appearance, 
it is roally distinct from any species hitherto recognized. Compare it with 
D, patula, Hvo., for instance : tho chestnut markings are more or less similar, 
but tho whole texture of tho shell is distinct, tho minute geinmulifcroua 
decussation, tho olcgant rounded whorls, the smallish oblong aperture present- 
iug notable points of difference. 

DAP II SELLA EUPUUOSYNE , sp. n. (PI. I), fig. 12.) 

D. testa attenuata, gracili, albida, tenui ; anfractibus decctn, quorum quntuor 
apicales castaneo-suffuai, minutissimo docuasati, cceteris vcniricosulis, un- 
dique spiralitor arete liratis, liris gemmuliferis, nitidis, jnuqualibuH, numero 
ultiraum apud anfractum tres et viginti ; aportura anguste oblonga, labro 
tenui, sinu baud profundo, canali apud basim producto, lato. 

Long, 15, lat. 4 mm. 

Bab, Gulf of Oman, lat. 24° 58' N., long. 55° 54' E., 15f» fathoms, 

* i**yj*fT oq plcagiug. 

f riut, sweet. 
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Doubtless allied to D. hoholetmx, Hoove, but possessing two more whorls, 
while it is more graceful and attenuate throughout; peristome not so utilise, 
canal more prolonged, and spirnl li ration more distinct and regular. Again, it 
differs in its headed Jiration from any form of D, aria, Hoove, which it resem- 
bles in form, and which also occurs in the same seas. Were it not for the 
abseneo of columeliar plication, it would more than resemble a Mi fra of the 
subgenus Canoillu, The peculiar boauty well merits for it tho specific name 
proposed, of one of the three 0 races. 

CYTHAHA E L EGA NTI SSIM A , sp. n. (PI. D. fig. 13.) 

C. testa pevgracili, fusiformi, albida ; anfractibus fi, quorum 2J apicales obtnsi 
plani, minute scnlpti, enetoris supra medium tonuitur angnlosis, dein nctis, 
undiqno longitudinal iter rudiliratis, liris tncntmpicuis, spiraliter liris crunxi- 
oribus succinctis (in ultimo circa 14) ; aportura anguste oblonga, inlus alb labro 
sinu Into, baud profundo, iucrassaio ; columella fere rocta, basi prulongata. 
Jong. 8, lat. 2*50 mm. 

Hah. Uulf of Oman, lat. 24° 58' N. f long. .00° 54' E., 150 fathoms. Also lat. 
25 u ‘My N., long. f>7° 30' K„ 88 fathoms, mud, 

A very elegant form, as implied by tho specific name, with markedly obtuse* 
apex, probably not quite full-grown. The coarse longitudinal lira;, crossed by 
more distinct, but equally rough, spirals, are characteristic. Very rare. Since 
description, another example has been procured, with perfect thickened lip, 
sinus broad and shallow. 

CANCELLARIA ( TRIG ONOS TOMA ) LUSCIN1A*, sp. n. 

(PI. 1J. figs. 14, 15.) 

C. testa parva, attennato-fusiformi, tenui, albida, vel pallide olivaceostraminea ; 
anfractibus septom, quorum ires apicales tumidi, vitrei, perltuves, eastern 
longitudinaliter irregulariter sed arete coatatis, ad suturas excavatis, costis 
crassiusculis, undiquo transversim tenuiliratis, liris tenuibus superficiein totam 
dromnambientibus ; apertura oblongo-ovata, raargino columellari triplicate. 
Long. 11, lat. 4 mm. (sp. maj.). 

Hah, Arabian Sea, lat. 18° 58' N., long, 71° 45' E., 40 fathoms. 

Thin is tho little specios aliudod to by us in our former paper as having been 
dredged near Bombay, as above, in April 1901, It is allied to C. macronpira , 
Ad. and Uve., but much smaller in every detail. The shell is attenuately spindle- 
shaped, thin, either translucent white or pale straw-olive, seveiv-w hurled, the 
three uppermost whorls being glassy, globular, and swollen, the remaining threo 
or four closely but irregularly ribbed, somewhat excavate, as are nearly all the 
section Trigonoaiuma of Cancellarm, suturalJy. The trawivcrse lira) surmount 
the ribs and are not interrupted. The columella is thrice-plaited. 

KLEIN ELLA SYMPIES'lAf, sp. n. (PI. D, fig. If*.) 

K. testa perforata rotundato-ovata, albn, obosa, compressa ; anfractibus 5, 
quorum 1 £ apicales vitrei, perlaeves, emteris apud suturas gradatuliH, vontrico- 

• Lutninia t h nightingale, 
t tv/AmUvTQt) compressed* 



230 JOURNAL , A0ATA4 7 HISTORY 80CTBTY, Vtrt, XVI. 

sis, undique delicate decusaatis, interstitiw quadra tubs ; aperture ovato-lunari, 
labro paullum incrassaio, margins minute crenulato, supra late exeavato. 
Long. 5,lat. 3*50 mm. 

Hub. Gulf of Oman, lat. 24° 58* N., long, 56° 54' E., 156 fathoms. 

Only two species, of which tho best known is K . caticellaria, A, Ad., from, 
Oorea and Japan, have hitherto been described of this genus, and to these we 
venture now to add a third. Undoubtedly, they have a close family affinity to 
each other : the K , stympienla may be known by its particularly obese and com- 
pressed form and tumid body-whorl ; the umbilicus U deep and the outer Up 
minutely crenulaie on the margin. 

Judging alone from comdiological grounds, the animal being absolutely un- 
known, we should assign to this genus a place near Attiwon, Montf t,, and not, 
as suggested by some authors, consider it one of an outlying group of tho Pyra- 
midelUdro. Indeed, were it not for tho total absonco of the colurmdlar plicto, 
wo should regard it, as a member of the genus just mentioned (Aetuon). 

CYLWHNA (MNESTIA ) 111 ZONA, A. Adams* (PI. D. fig, 17.) 

Bulla (CtfUchna) Lixmu, A. Ad. in Sowerby, Thes. Conch, pt. 11, voL ii., 
p, 51) 5, pi. cxxv„fig. 148. 

Bab. Gulf of Oman, Maskat, 15 fathoms. 

A largo local form (alt. 7, diam. 3 mm.), which we figure, as contrasting with 
the Uhineso examples in the Cumingian collection and with others. It is a 
species of wide distribution, being reported from Chian, Singapore, Fiji, ami 
Torres Straits. 

CYLICIINA JECOHALJS , sp. n. (PI. D. fig. 18.) 

C, testa oblongo-cylindrica, delioata, apud ba»im paullum elfusa, apice imper- 
forato, plicato, subhyalina, supertioie lajvi, nitida, antice posticoquo spiraliter 
striata, pallide livido-oli vacua ; apertura pyriformi, supra angusta, in tun 
oinerea, labro paullum offuso, tenui ; columella obacurissime plicata. 

Alt. 11, diam. 5 mm. 

Hub. Persian Gulf, Gulf of Oman, Maskat, 15 fathoms. 

Without a knowledge of the anatomy of these small species of Toctibranchs, 
it is often mere guesswork assigning them to generic positions. This species, 
however, seems best located in Cylkhna, in our opinion. It is a dedicate, 
moderate -sired species, of a peculiar hepatic tint, this suggesting the proposed 
specific naino. 

RETUSA OMANENSIS, sp. n. (PL D. fig. 19.) 

R, testa parva, cylindrica, albo-lactea, snbhyalina, tenui, supra, truncatulo 
apice fere immerso ; anfractibus 3, supra excavatulis, marginibus apud 
suturas acutis, prorainulis, superficie omni spiraliter sub lente dclicatissitne 
striata ; apertura poatioo Utioro, oblonga, antice angusta, labro recto, ad 
basim rotundata ; columella obscure uniplicata, margine paullum incrasKato, 
Alt. 4, diam. 1'75 mm. 

Hab . Gulf of Oman, lat, 24° 58' N., long. 6G° 54' E,, 150 fathoms. 
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K most delicate and minute species, of the same character as Utrimlu* com- 
ylanalus, Watson, from Papua (“ Challenger •' iiep. xv., p. G60, pi. xlviji, fig. 3) ? 
but that species is longitudinally striate. We follow Pilsbry (Man. Conch, xv, 
p. 203) in the nomenclature, and would refer to his reasons for the substitution 
of lintma, Brown, 1827, for tho more familiar U triculm, Brown (in parte), 
1844, mn Bchumacher, 1H17. 

ATY8 FLAVOVIRENS , sp. n. (PI. D. fig. 20.) 

A. testa ovata, in medio turaida, utrinque products, tenuissima, suhdiaphana, 
pallide flavo-virento, apud medium laavi, nitida, antico, simul ac postioe, 
spiraliter paucistriata, opice plicato, labro tonui, paullum effuso ; aperturu 
angusto lunari ; columella uniplicata, * 

Alt. 7, diam. 3 mm. («p. mnj.). 

II ah Gulf of Oman, Musket, 15 fathoms. 

Allied to A. t<>rtuom y A. Ad., from the Philippines and Torres Htraitn ; the 
shell is smaller, and more green than yellow -tinged. Mouth narrower, tho 
untorior as well as the posterior striw being fewer and less pronounced. Many 
examples. 

MATHILDA CA11YSTIA * , sp. n. 

J/. testa gracili, fuaiformi, eleganter attenuuta, brunnea, brunneonigrn, vol, im- 
primis, castanoa ; anfractibus 12 — 13, quorum apicalis hoterostrophus, pervi- 
treus, globularia, criteria aptid uuturas impressia, binia pnecipuis IfevibiM 
■cariois prtndiiis, aexvel septem ultimis ter minoribus asperis, omnibus acutis, 
prominulis, interatitiis quadrature, ultimo anfractu 2-carinato, quorum trow 
circa peripkeriam niaxirae coriHpicui ; apertura fere rotunda, labro tenui, 
orenulato ; columella alba, crasaiuscula, recta, nitida. 

Eong. 12, lat. 3 mm. 

Ilab, Persian Gulf, Koweit,10 fathoms, mud and sand. 

A very select species, having the vitreous beterostrophe apex so character- 
istic of the genus ; turritelloid in shape, elegantly attenuate, the upper whorl# 
with two principle carime and throe lesser keels, tho lowest whorl nine-keeled, 
of which three, at tho periphery, are the most important, Tho quadrated 
spacoH at tho interstices, and lira) extending longitudinally over tho lower 
oarinaa, have a beautiful effect as regards the sculpture. The colour is cither 
pale chestnut, dark chestnut, brown, or blackish. The two other species from 
the same region, gracillima and zmitampi*\ (of which tho latter has siuco 
occurred in the Gulf of Oman, lat. 24° 68' N., long. 66° 54' E., 156 fa thorns), 
differ insixe, colour (both being white), and, in the case of I/. graciUima , in 
squareness of aperture. A general family likeness, however, pervados all tho 
members of this exquisite genus. ,This now species, and also the next, will bo 
figured subsequently. 

SOLARIUM (TORINTA) ADMIRANDUM, *p. n. 

& testa parva, deprosso-discoldaU, late perspective Wmbilicata, alba, delieata ; 
anfractibus quatuo r, quorum apioalis prof undo submerses, huio proxim o^ 
* from the chestnut colour, 

t ftroc. %(i*L Hoc, 1301, voi it, pp, m, m t pi xxii, figs, 18* 18. 
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vitrous, tumescons, lmvis, crateris depressis, pulcherrime sculpturatis, juxta 
suturas spiraliter oarinaiia, doin tribus liris minoribus, cmn carina fortissinm 
spiralt extorius suocinctn, inter <inam et peripheriam lira minore interpoBita* 
periphoria tjuara maxirne acuta, pulclae ot minute cchinulata, ultimo subiua 
ad basim imprimis sulco forfci, dein duabus vel tribus oarinis splralibus con- 
spicuis p reed i to, carina supra umbilicum, sicut poripheriali, puluhrc soulp- 
turata ot eohiuulata, umbilico ipso simili modo echimdis, minoribiiH decorate ; 
apertura rotunda, peristomate tenui, carina poripheriali ad medium eonspicua, 
Alt. 1*20, diarn. 3 mm. 

Ilab . Gulf of Oman, lat. 24° 58* N., long. 50° 54' E., 150 fathoms. 

Among very numerous examples of S. homilaxh, Melv„ which appeal's fre- 
quent from Bombay northwards, throe specimens occurred of a far more select 
form, which is now described. Its sculpture is most elaborate, the very acutely 
keeled periphery, bordered (as is the inner basal keel) surrounding the umbilicus 
with short wucronate cremilations, is most distinctive. The two species of 
Tlomulajoi# found in the same dredging, and described earlier in this paper, are 
of a similar texture and bizarre sculpture, especially as regard® the aforesaid 
carinal ornamentation. 

With regard to the Mollusca treated of in this paper, it will be well to 
state that four types are in the collection of Mr. E. It. Sykes, vis., Rimnna 
rer/into/noiflM, Ettlima l(W///ra, Fluxina Dalliana , and Clathurnlla Sykrni . All 
the rest, with co-types of the last two just mentioned, will bo placed in the 
British Museum (Natural History), 

EXPLANATION OF THE PLATES. 

Plate A. 

Fig. 1. Emanjinulu undulala . 

Fig. 2. Camilla. 

Fig. 3. Cydo»trema hettjammuc. 

Fig, 4. aupremum. 

Fig. 5. — — ■ annellarium. 

Fig . 0. prominulum. 

Fig . 7. — — — evchilopfervu. 

Fig. 8. Liotia romalm . 

Fig. 1). — — . itehinauantha . 

Fig. 10. Enida permea* 

Fig. 1 1 . Enckelna TomiMndiaitax. 

Fig . 12. Solariella zacallat. 

Fig . 13. Callioxtoma thriiiconia. 

Fig . 14. Leptotbyra rubrnt. 

Fig . 15, Trichoir oph pnlchtrnma. 

Fig. 16. Solarium {Tor ini a) cer dale um , 

Plate B, 

Fig. 1, Solarium ahyxHurum. 

Fig, 2. Fluxim Dalliana, 



DESCRIPTIONS OF SIXTY-EWriT NEW SHELLS. 

Fig, 3. HomalaxtH rotn la-c<it h artnm. 

Fig. 4. eornu-Ammwtt#. 

Fig . f». Certthium rtrnwulum. 

Fig. 0. Smssurella tether ia . 

JFVjp. 7, Fonmru a ( Coathouyia ) umcarimh «, 
jP» 0 . 8 . Adeorbk axiotimm , 

9. Erato recondita. 

Fig. 10. — f var. ftaplothila . 

Fig. 11. Eutima deeagyra. 

Fig. VI, Jiheoina isosceles. 

Fig, 13. ( Zebtua ) rcgtstomoides. 

Fig. 14. Euhmella carmantca. 

Fig. 15. Pleurotoma ( GnnmuJa ) nauirchus, 
Platt 0. 

/>>/, 1. Syrnola rnuminil arnica. 

Fig. 2. A formula per varum. 

Fig, 3. /lc*«opyram*,v Intitia, 

Fig. 4. «~—br*vicu1a. 

Fig. 5. Pyrgulina manora\ Mohr., var. 

/Vi/. 6. SuciZa (ConstanUa ) iistorfarta. 

JFVi/. 7* Nassa (Alec try on) hitnerocssa. 

Fig, 8 . 2'ritoniilea Sowcrbyatia . 

/Vtf. 9. dapknelloum. 

Fig. 10, Murtur ( Ocmebra ) Marjorur. 

Fig. 11. Pcrixternia corallina. 

Fig. 12 . Afitra (Costdlaria ) thaconaU *. 

Fig. 13. Marginalia ( Glabella ) aichgmuta. 

Fig. 14. Terehra helickrymm. 

Fig v 15. DrtUia dims, 

F*g, 16. philotima. 

Fig. 17. — contiuua. 

Fig , 18. — — granalella. 

Fig, 19, CMhurella ojmmathes. 

Fig, 20. Drillia litboria . 

PLATE D. 

Fig. 1. IJrilUa mdwc. 

Fig, 2. DaphmUa mreUhm, 

Fig, 3. — — Amphitritto. 

Fig, *4, Clathurella Syktsit, 

Fig. 5. Mangika comhtelmca. 

Fig ♦ 6, DaphmUa tkygatrica. 

Fig, 7. CkUhureUa gwsguilia. 

Fig, 8. DaphmUa tkfa , 


m 
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Fitj. 0 , Dajfhndla Imcdmlw^. 

I'nj. 10. opH'liurta. 

Fiif. 1 1. — — Imhju, 

12. «*• Enphrnaifns, 

T'"f. 1,*. CilllniVtl sMVHl. 

Fnfiy. 1 1, j*». Cm irdlnifit ( 7 itfitw (onu 
/'///. Ill, A7f ku ( lu \>iWj<tnin . 

F/rf . 17. ( 'ylu’ii ini > Urn 1 hi mti, A. 
1\<U IK. — — * jn uralt 
b\(f. 10. Jit In tt on mn* nw 
t)tj 20. Ah} jlaronnn 


• tnwitini 

AO , \ jr 



DESCRIPTIONS OF TWO NEW SNAKES FROM 
UPPER BURMA. 

( With a Plate.) 

By Ci • A. Bouuwoku, k.h.h., v.inz.k. 

(Read before the Bombay Natural History Society on March 1905.) 

A small series of Reptiles collected in the neigh bourhood < f Mogul* , 
Upper Burma, by any friend Mr, Herbert Hampton, and presented by 
him to the British Museum, contains besides examples of little known 
species, such as \ nanthosaura kakhienenw. An dors. (Calves Je<v. y 
Blgr.), Dinmlon septentrional is, (itlir., and Amblyvephalus andersonii , 
Blgr., two snakes which are evidently new to Science, and of which I 
have much pleasure in sending descriptions to the Bombay Natural 
History Society, 

Ouuodon uKKBNim. (PI. fig. 1). 

Nasal undivided ; portion of rostral seen from above nearly or quite 
as long as its distance from the frontal ; no internasals, the rostral 
wedged in between the nasals and in contact; with the pnefroniuls : fron- 
tal longer than its distance from the end of the snout, shorter than the 
purietals ; no loreal, the prad'rontal in contact with the second lahial ; one 
pne and one posfocular ; temporals 1 -f ^ ; six upper labials, tin r*l and 
fourth entering the eye ; three or four lower labials in contact, with the 
anterior chin-shields, which aro longer than t he posterior. Scales in Id 
rows. V out nils 180- UK) ; anal divided ; suhcamdals 37-40, Hark grey 
above, with four dark brown longitudinal Kinds, the median pair sepa- 
rated by a yellowish brown vertebral stripe, which, anteriorly, may be 
broken up into elongate, hexagonal, blnok-odged spots ; an oblique 
yellowish streak on each side of the nape, coverging towards its fellow 
on the occiput. ; head dark brown, with two yellow spots on the sides, 
one in front of the eyo 7 the other behind ; orange-red Ixdow, almost 
every other ventral shield with a black square spot at the outer end. 

Total length 5fi0 millimetres ; tail 80. 

Two specimens, male (v. 1110 ; c. 40), and female (v. 189; <\ 3 7 ). 

This very well characterized species differs from all those with which 
I am acquainted in having only 13 rows of .scales, a character ascii bed 
to the insufficiently described O* dorsal*', Bert hold, in which the fund 
h mngle, 0, brmicauda, Gthr. ? is the only other species known to 
Mk the mternasal shields. 
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AMBLVCKfHAIX’S HAMI'TONI, 

(PI. % *)• 

Uostral a little broader tlrnn deep ; internasals throe-fifths the length 
of the prsefrontals, which entor the oye ; frontal slightly longer than 
broad, longer than its distance from the end of the snout, two-tbirds 
the length of the pnrietuls ; supraocular about half the width of the 
frontal ; loreal nearly twice as deep as long ; two prrcomxl&re and one 
postocular, the latter produced to below the eye, which is thus excluded 
from the labials by a narrow rim ; temporals short, 1 + 2 ; seven or eight 
upper labials, last longest ; throe pairs of large chin-shields. Scales in 
15 rows, dorsals feebly keeled. Ventrals 202 ; anal entire ; sulxjaudals 
96, Body strongly compressed, Palo brown above, with numerous 
blackish bars interrupted on the middle of the back ; two black longitu- 
dinal streaks on the hack of the head and nape ; sides of head and lower 
parts yellow ; a few black dots on tho belly and under the tail. 

Total length 555 millimetres ; tail 150. 

A single male specimen. 

This species appears to be most nearly related to the imperfectly 
described A . modestus> Theob., from Pegu. 

Explanation of tiik Platk. 

Fig, 1. Oligodon herherti y upper, lower, and side views of head 
and anterior part of body, and enlarged upper and side views of head. 

Fig. 2. Amhh/cpphalus hamptoni, upper view of hem! and 
anterior part ot body, and enlarged upper, lower, and side views of 
head. 






BOMB NEW MOSQUITOES FROM ('EY LON. 

BY 

F. V. Thkobald, M.A., 

Communicated by E. Ernest Green , F. E. S. 

(With Platkk A & B.) 

A small collection of mosquitoes* taken by Mr. E. E. Green in Ceylon 
included four new genera and eight new species which are described 
hero. Resides these, a single 9 of Douitz’s AnopMes deceptor ; 9% 
of Myzorhynchus harh trustees. Van dor Wulp ; 9 9 > ot Giles Stcgomyta 
pseudoteeniata, also $ T<eniorhyncluts ager, Giles ; ( ulej* tigripts , Grand- 
pre ; Manmnia annul if era, Theobald — all new to the Island. 

The Anopheles deceptor show’s, on examination of iiio scales, to belong 
to MeigenN genus Anopheles us recently restricted by me. 

Some <J and 9 Mgzomyia toss it, Giles, wore \ery pale varieties. No 
other species in the collection had any peculiarities. 

Two of the new genera Eophoceraomt/ia and Rachionotomya are of 
particular interest on account of their peculiar structure, the latter 
having a large scutellar spine, the formei a strange modifhtation of the 
verticillate hairs which appear to form definite organs ; what purpose 
they servo is at prosent unknown. 

Genus MEGAUHINUB, Rob. Dew only. 

Essai sur les tribu des Culieides , item. *S ov. d 9 Hist, de Parts, TIE p . 412 

( 1827 ). 

Mkcurhinus minimus, nov. ?p. (fig. 1). 

Thorax shiny black with metallic bronzy scales, some blue and green 
scales at tlie base of the wings ; pleune silvery white * prothoractic 
lobes blue. Head bronzy brown with motallio green and blue border 
around the eyes. Palpi long, acuminate and thin, deep violet ; pro- 
boscis deep violet. Abdomen metallic violet and purple with creamy 
lateral spots, the apical segment coppery red ; basal lobes of genitalia 
deep brown. Legs brown with violet reflections, creamy at the base 
of the femora and below the femora. 

$ Head black with deep bronzy brown flat scales behind and over 
most of the surface with sometimes metallic reflections and with 
metallic green and bine scales around the eyes. Two black ohaeta* 
project forwards between the eyes and one on each side of the median 
pair. Antennas brown, the basal joint large and globular, black with 
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a grey sheen at the skies* Olypeus black ; proboscis metallic \ioki* 
l*ulpi long, thin, metallic violet, acuminate • composed of four segments, 
the acuminate apical one slightly longer than the penultimate segment* 
the penultimate and the preceding one nearly equal (fig. 1 b ) ; on the 
penultimate segment are a few short black spines* 

Thorax shiny black clothed with metallic brassy flat scales oftwomises, 
mostly spindle-shaped, with a patch of pale blue ones at the base of the 
wings and u few rather short black spines ; just behind the loot of the 
wings are some large flat apple- green scales. Prothoraeio lobes clothed 
with flat mauve and pale blue scales * sen tol l um black with small flat 
brassy, green and coppery scales on the large mid lobe* dusky o\ er on 
the lateral lobes; border-bristles brown; iuetanotmu dark-brown; 
plourtn yellowish-brown with dense flat snowy white scales. Atnlomen 
expanding npically, metallic deep blue and % iolet basnlly and extending 
fo the last few apical segments winch are more brilliant, their bases 
with green and blue scales, their apical portions with violet and coppery 
rod, the apical segment and to some extent the basal lobes of I he 
genitalia with fiery red and coppery scales ; no caudal tuft (fig. 1 r), but 
the two last segments have short, dense, black lateral bristles; on the 
first segment is n large creamy lateral patch, there are also moire <n 
less prominent basal creamy lateral patches to the other segments , 
venter cream v yellow, except for the black apex. 

I iegs uuilormly black with metallic violet scales; fore ungues mi* 
equal, the larger nniserrated, of the bifid logs also unequal, and apparent 
ly simple, three of the hind small, much curved, equal and simple. 
Wings (fig. la) small, scales brown, those at the base showing violet 
reflections, tlie first sub-marginal cell so minute that it is scarcely 
perceptible to the nuked eye ; second posterior cell tairly large and broad 
about half the length ot its stem ; the third long vein carried well past 
the cross-veins as a sealed vein ; supernumerary oioss-veni about three 
times its own length nearer the apex of the wing than the mid, mid 
^cross-vein small, joining the posterior oro&s-vein wiuch k about five 
times the length of the mid HaUeres dull oohreous. 

Jjength of body 6 mm ; of jialpi 4 mm* 

£hbit & ; YMiyaniota, Ceylon. 

Tim eAfituM : March, (1002). 
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Observation *.— Described from a single ported#. Whether ii will 
<touie in Megarhinus; or 7 Wv why nehitva ii in nut possible io say, but I 
fotioj it in a true Meg urban*, ltn small him will at once separate it 
from nil known members of the two genera. It is also peculiar in 
having spine* or bristles in the place of a caudal fan and in the very 
minute first tork-ooik The abdomen shows all manner of metallic and 
'jolor reflections. * 

Genus 8TEGOMYIA, Theobald. 

Mono. Cvlfcid p* (lfiOl.) 

HrNUOMYU ANNUtXBOSTUISj IU)V. bp. 

Head creamy grey ; proboscis black with a median white nrirn. 
Thorns; hrovvn with creamy white scales scattered over it, most donee in 
iron! ; pleurcu brown with white puneta. Abdomen deop brown, the 
third, fourth and fifth segments with liasal median triangular white 
Npois, apical segments yellow-scaled, lateral white median spots to all 
the segments Legs with very narrow pale basal hands to some of the 
fore and mid tarsi, broader ones on the hind pair ; knee spots snowy 
white, also liaso of hind femora. 

9 Head covered with flat silky creamy grey scales which have a 
rusty brown hue at the sides when seen in some lights. Proboscis 
black with a clear median white hand. Palpi short, black-sealed, the 
apex apparently truncated. Antenna brown, basal segment testaceous. 

Thorax black clothed with rather long, thick silky white and creamy 
narrow curved scales, most densely in front and rather broader scales 
in front of the Hcutelhnn ; golden-brown bristles project over the 
roots of the wings ; scutellnm covered with small flat while scales 
and with golden-brown border bristles ; me^anotum reddish-brown ; 
pleura brown with patches of white scales. Abdomen deep blackish- 
brown, the third, fourth and fifth segments with a basal white median 
spot, somewhat triangular on the fourth and fifth segments, the apical 
segments with yellowish and creamy scales, except the extreme apex 
which k fekbk, no markings domlly on the first and second segment, 
each segment with' lateral median white spots ; border-bristles small 
pate gekten. 

3Legs brawn with some basal white bands: on the fore tegs there is a 
narrow hand at the base of the metatarsus add first two tarsi ; the base 
tit the femora pater than tie remamder ; in the mid tegs traces of 
sMfiar pale bands and a white prominent knee spot, on the venter 
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ihe whole foot is shiny creamy white ; in the hind legs the greater 
part of the femora are white, the apex only dark and the white basal 
bands on the metatarsi and first three tarsi broader than on the 
other feet ; fore and mid ungues equal, uniserrated, the hind equal 
and simple. 

Wings with brown scales, fork-cells short, upper border darker than 
the rest of the wing ; first sub-marginal longer and slightly narrower 
than the second posterior cell, its stem nearly as long as the cell, stem 
of the second posterior cell as long as the cell ; posterior cross* vein 
some distance from the mid cross- vein, lateral vein scales rather long. 
Haltores with pale stem and fuscous knot. 

Length 4 mm. 

Habitat : Peradeniya, Ceylon, 

Time of capture : January, (1902). 

' Observation #. — Described from a single 9 . 

It differs from all known Stegomyias in having a banded proboscis 
and in thoracic ornamentation. The mid tarsi look all dull white in some 
lights ; this is due, I fancy, to the neutral surface of the segments being 
pale-scaled. The thorax is slightly rubbed, but is evidently entirely 
covered with the pale wales which now and again present the same 
rusty hue as that seen in the head scales. 

Stkgomyia mkmopunotata, nov. sp. 

Hoad with a snowy-white median area, black at the sides and with 
a few white lateral scales ; proboscis black, unbonded ; palpi blaok with 
white apex. Thorax deep brown, the front with a broad area of large 
white scattered narrow-curved scales, the remainder with pale dull 
brown scales ; scutellum white-scaled in middle, brown laterally ; 
abdomen blaok, segments with basal median white spots. Logs deep 
brown, the fore and mid metatarsi and first tarsals with small white apical 
bands, the hind with broad white basal bands to the metatarsi and first 
tarsal, second tarsal all blaok, third nearly all white except for a minute 
black apex, fourth black. 

9 Head clothed with large flat scales, those on the middle Inowy- 
wbite, on each side black with a few white ones on the extreme sides, 
a few black bristles project forwards ; clypeus blaok ; proboscis black ; 
pulpi black scaled with snowy-white apical scales ; antennae deep brown, 
basal segment black with a crown of snowy-whito scales. Thorax deep 
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brown covered with rather large irregular narrow-curved scales, those 
in the middle in front being white, those behind and at the sides pale 
dull brown ; seutellum prominently trilobod, the median lobe with large 
flat white scales, the lateral lobes with large flat, dull brown scales and 
with brown border-bristles ; pleura brown with patches of white scales. 

Fore legs brown, a narrow pale band at the base of the metatarsus 
and first tarsal, the mid legs the same, only there is a distinct snowy- 
white knee spot ; hind logs with the base and venter of femora white, 
the base of the metatarsi and first tarsal segment white, the second tarsal 
all black, the third all white but for a small black apex, last tarsal small 
all black. 

Wings with typical brown Stogomyian scales ; first snb-nmrgiuai 
cell longer and slightly narrower than the second posterior celt, 
its base slightly nearer the base of the uiug, its stem about half the 
length of the cell ; stem of the second posterior nearly as long as the 
cell ; posterior cross-vein about twice its own length distant from the 
mid. Halle ros with fuscous knob. 

Length 3 mm. 

Habitat : Peradeniya, Ceylon. 

Time of capture : November (l'JOl ). 

Observations , — Described from a single female in excellent condition. 
The curious leg banding will at once separate it from all known 
Stegoinyias. 

Genus TRICHORHYNOHCB, nov. gen. 

Head clothed with small flat scales in front forming u broudish area, 
similar ones at the sales, narrow-curved ones over most of the median 
area and many narrow upright forked ones ; antenna) with long seg- 
ments, vertioillate hairs scanty, the internodos densely hairy ; palpi of 9 
rather prominent, apical segment long, slightly swollen. Thorax with 
xmrrow-ourved scales, also the soutollum. Abdomen and logs normal. 
Wings with dense scales on the veins of the apical area, those on the first 
long vein and the branches of the second dense, intermediate in form 
between Calex and Tjeniorhynehus, those on tho upper branch of the 
fourth shorter and broader than the rest. 

This genus is very marked and comes between tho Stegomyian group 
imd the true Gulex. It- can at once be told by the cephalic scale 

structure, und tho densely hairy nntennre are also very characteristic. 

7 



242 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY, Vol. XVI , 


Trtchobhynchtjb pxjscts, nov. &p. (fig. 2). 

Head brown with a greyish border around the eye# and at the sidea 
composed of email flat scales. Palpi, proboscis and antennae deep 
brown ; thorax tawny to testaceous brown • pleura pale ferruginous* 
Abdomen ferruginous to dusky brown, brighter brown beneath. Legs 
deep brown, paler basally ; unbanded. Wings rather short, fork-cells 
short. 

9 Head (figs. 2, a. & <?.) with small flat grey scales forming a broad 
border around the eyes and with similar flat scales at the sides, in the 
middle small dull golden narrow curved scales and fine black upright 
forked scales behind. Palpi (fig. 2, g.) short, brown, testaceous beneath ; 
proboscis brown, the tostaoeous hue present as in the palpi ; clypeun 
(fig. 2, h.) pale yellowish brown ; antenn® ( fig. 2, at.) brown, basal 
segment pale yellowish-brown, very pilose between the verticals. 
Thorax bright ferruginous clothed with narrow-curved mouse-colored 
and dull golden scales and with numerous bristles of a more or less dull 
hue ; soutellum (fig. 2, r\) bright testaceous with small narrow-curved 
scales as on the thorax ; seven border-bristles to the mid lobe, meta- 
notum bright chestnut-brown ; pleurae pale ferruginous with frosty 
sheen in some lights and a few pale bristles. 

Abdomen dusky brown, ferruginous brown in some lights covered 
with dusky brown scales and with rather short pale border-bristles ; 
venter brighter brown. 

Legs deep brown, cox® and venter of femora paler ; ungues equal 
and simple. 

Wings rather short, the scales dense on the apical area, especially on 
the branches of the fork oells and on the first long vein, these scales 
broader than in Culex, approaching Tteniorhyncbus form ; fork-cells 
rather small, the first sub-marginal longer and very slightly narrower 
than the second posterior, its stem more than half the length of the cell , 
its bftao a little nearer the apex of the wing ; stem of the second posterior 
as long as the cell ; scales on the upper branch of the fourth vein rather 
brQador than elsewhere. Posterior cross- vein nearly twice its own 
length distant from the mid ; mid and supernumerary meet at an angle. 
Haltefea pale, with faintly fuscous knob. 

Length 5 mm. 

Habitat : Peradeniva, Ceylon. 

Time of capture: December (1901). 
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Observations * — Described from a single 9 in perfect condition, It is 
an obscure species, resembling a Oulox, unless examined under the two- 
third power when its generic characters are at once seen both in regard 
to cephalic and wing soale structure. 

Genus PSEUL>OGRABHAMIA, nov. goo. 

Head clothed with narrow curved, upright forked and flat lateral 
scales. Mesothorax with narrow-curved scales ; scutellum with small flat 
scales only on the lateral lobes, small flat ones on the mid lobe, except 
along the posterior border where there are narrow-curved scales ; 
metanotum nude. Wings with rather broad cone-shaped scales 
especially on the basal half of the veins, thin lateral ones on the apical 
halves and rather broader ones on the stems of the fork-coils ; fork-oells 
abort. Male palpi with the two apical segments rather swollen, also the 
apex of the ant {penultimate ; the apical segment bluntly acuminate, 
both end segments with hair-tuft* and also kairs on the apex of the 
antipenultimate segment. 

This genus looks very much like grahkamia^ but can at once bo told 
by the scutellum having Bmall flat scales, not all narrow curved ones 
as in that genus. 

PglSCUDOGBABHAMIA MACUIATA, BOV. sp. 

Thorax reddish-brown with two rather indistinct small pale spots ; 
pleura with silvery puncta. Abdomen with basal white bands. Logs 
with mottled scales and basal white bands. Wings short with small 
fork-cells, soales mottled. Antennas of $ flaxon ; palpi brown with 
three narrow pale hands ; apical joint acuminate. 

9 Head brown with scattered greyish-white, rather broad narrow- 
curved scales, very gmall narrow-curved golden ones amend the ey«9 and 
numerous black upright forked scales. Antennie deep brown, the basal 
globular segment black to brown, the base of the second segment bright 
testaceous. Clvpeus Hack ; proboscis with deep brown, black and 
scattered white scales. Palpi short, with deep brown scales, except at 
the apex where they are white. Thorax deep brown with very small 
reddish golden-brown narrow curved scales nearly all directed posterior- 
ly ; ornamented with four round silvery grey spots on the mesonotum, 
similar colored ones just in front near the head and another spot 
on the front of the root of the wings and scattered grey scales in front 
of the scutallum ; pleura brown with grey puncta ; seutellum with 
small flat white scales only on the lateral lobes, small flat wHte ones 
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on most of the median lobe with a few narrow-curved pale golden ones 
on its apical edge, with bright brown border bristles* Abdomen deep, 
blaokish-hrown with basal white bands and with short pale golden 
border-bristles. 

Legs deep brown, the femora and tibue and metatarsi with scattered 
pale scales, the knees white, metatarsi and first three tarsi of the fore 
and mid legs with basal pale yellow to almost white bands, last tarsal 
segment all deep brown ; in the hind legs all the segments have basal 
white bauds ; ungues of the fore and mid legs equal and imiserruted, 
of the hind equal and simple. Wings short with the fork-cells short, 
the scales mottled brown and creamy grey ; scales on the basal areas 
of the veins and the median paired ones cone-shaped anti broad, the 
lateral ones on the apical halves linear and very narrow, except, on the 
branches of the first fork-cell where they are broader ; on the stems 
of the fork-cells they are much broader and oone-sluipod ; some of 
the scales are asymmetrical ; first sub-marginal cell longer and slightly 
narrower than the second posterior cell, its base slightly nearer the 
apex ot the wing, its stem about the same length as the cell ; stem 
of the second posterior slightly longer than the cell ; posterior cross- 
vein not quite its own length distant from the mid crews- vein. 

Length 8*8 to 4 mm. 

$ Antenna banded brown and grey, plnmo hairs bright flaxen. 
Proboscis not mottled as in the 9 . Palpi long ; the two apical seg- 
ments and the apex of the penultimate slightly swollen ; the apical 
segment about the same length but narrower than the penultimate, 
the remainder of the palps looking like one long segment, the jointing 
being invisible owing to the scales ; color deep brown ; creamy white 
scales form an apparent band at the base of tho two apical segments 
and there is another very narrow pale band half way down tho remain- 
der of the palps ; the two apical segments have blackish plrnne-hairs 
and also both sides of the apex of the anti-penultimate segment. Legs 
as in the 9 ; fore and mid ungues unequal, both uniserrated ; the 
hind ones simple (? equal). Wings much as in 9. 

Length 4*8 mm. 

Hahilat : Galgamuwa, Ceylon, 

Time of capture : August (1902), 

Observations* — Described from two perfect, J’s and one Tho 
species is very marked, but unless examined microscopically might 
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asily be placed in Grabhamia, from which it is separated by the small 
flat scutellar scales. 

Genus LOPHOCERAOMYIA, nov. gen. 

Head clothed with narrow-curved scales and numerous upright 
forked ones. Palpi short, in the 9 ; in the $ longer than the proboscis or 
only half its length. Proboscis swollen upicallv. Antenna* normal in the 
9, verticillate and pilose ; in the $ plumose, some of the verticillate 
whorls modified into variously formed organs, apparently formed out of 
modified verticillate hairs. Thorax clothed with narrow curved scales, 
also the seutolhnn, Abdomen and legs normal, Scales on the veins 
on the apical area of the wings dense, the lateral vein scales broader 
than in Oulex, those on the first long vein short and rather broad, upper 
costal border spiny, no lateral vein scales on the basal areas. 

This genus can be easily told on the $ bv the curious antennal 
organs and in both sexes by the wing scales from Culc.v which it ap- 
proaches in general appearance. I am also describing two new species 
in this genus from New Guinea and India in the catalogue of Gulioidse 
in the National Museum, Budapest. 

Lovhockkaomyia ijnikokmis, nov. sp. (figs. 3, 4). 

Head brown with a grey border around the eyes ; proboscis deep 
broad slightly swollen apioally ; palpi deep brown. Thorax tawny brown, 
pale at the sides; pleurae grey, green or pale brown. Abdomen deep 
chocolate brown, unhanded ; venter dull ochroous. Legs long deep 
brown, except for pale coxae and venter of femora. Wings transparent ; 
fork-cells small ; male palpi brown, acuminate, longer than the 
proboscis. 

9 Head brown, clothed with narrow-curved grey soales and numerous 
upright black forked ones behind, becoming fewer and browner near the 
front, thus covering most of the grey-scaled head and giving jt a brown 
appearance except around the eyes where the grey scales only exist ; 
clypeus testaceous ; proboscis black, swollen apioally, about two-thirds 
the length of the whole body, labeling testaceous ; palpi thin and rather 
long, about one-fifth the longth of the proboscis, black scaled ; antenna 
brown with narrow pale bands and black verticillate hairs. 

Thorax shiny brown, olothed with narrow*curved tawny brown scalos, 
which become much smaller and almost black just before the seutellum, 
bristles long and black, scales at tho sides somewhat paler in certain 
lights ¥' scutellum pale brown with small narrow-curved dark scales; 
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metanotum pale brown ; pleqr® pale grey, dull white or pale green, 
almost nude. Prothoracic lobes small, nude, pale brown. 

Abdomen deep rioh chocolate brown to dull brown ; no banding or 
lateral spots ; border-bristles pale ; venter dull oohroous. 

Legs deep brown, rather long, the ooxje and bases of femora grey ; 
ungues all equal and simple. Wings with the branches of the first 
eub-marginal oell and the stem with rather long scales, those on the 
first long vein typical, also the spiny upper costal border ; other lateral 
vein-scales may appear linear, but when flattened are much broader 
than in a true Oulex ; fork-cells short, the first sub-marginal considerably 
longer and narrower than the second posterior ; its base nearer the base 
of the wing, its stem about half the length of the coll ; stem of the 
second posterior as long or longer than the cell ; mid cross-vein longer 
than the supernumerary, both united, posterior cross-vein longer than 
the mid nearly three timos its own leu gill distant from it ; fringe dark 
and dense. 

Haltores with pa3e stem and fuscous knob. 

Length 3*5 to 4 mm. 

$ Palpi (fig. 4) long thin, longer than the proboscis by the last and 
nearly half the penultimate segments, with a few spines or hairs only 
on the two apical segments the two segments nearly equal, black, 
remainder of palpi dull yellowish-brown. Fore ungues unequal, under- 
rated ; hind equal and simple ; mid ? 

Antennal organs as figured (fig. 3 a, 6.). Wings with short fork- 
cells, the first sub-marginal considerably longer and narrower than the 
second posterior ; its base a little nearer the base of the wing, its stem 
about two-thirds the length of the cell ; stem of the second posterior 
slightly longer than the cell ; posterior cross-vein longer than the mid, 
sloping backwards and about two-and-a-ludf times its own length 
distant from it ; with the exception of the apical portions of the veins 
there are no lateral vein scales, only a narrow single row of median 
ones. Hal teres pale with fuscous knob. 

Length 4 mm. 

Habitat : Peradeniya, Ceylon. 

Time of capture : May (1902.) 

Observations . — Described from two £ f & and several V 9 s. It generally 
resembles X. fraudator , Theobald and X. fraeplis, Theobald, hut the 
£ oan at once be told by the different palpi and antennal organs. 
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Genus WYEOMYIA, Theobald. 

Mono . Ctdieui II, P > 267 (1901), and III , p. 3X0 (1903). 

WtKOMYIA GRHHNIt, U. sp. (fig. 5). 

Thorax brown with bronzy scales ; pleura) silvery white. Abdomen 
black with two pure white basal bands on the apical portion and with 
prominent basal silvery white lateral patches, triangular in form. 
Proboscis rather short, black : legs black, unbonded. 

9 Head entirely clothed with large flat brown and violet scales, a few 
grey ones at the sides ; proboscis not much more than half the length 
of the whole body, deep blackish brown ; jmlpi dark-scaled with some 
creamy scales apioally. 

Thorax shiny black with large flat metallic bronzy, dull green and 
mauve scales ; soutellum with similar flat scales of various dull metallic 
tints ; metanotum brown with short black chad© ; pleura) testaceous 
with silvery grey spots. 

Abdomen black, the fifth, sixth and seventh segments with basal white 
bands, tho sides of all the segments with basal triangular white spots, 
most prominent on the basal segments; the abdomen is oomprassed 
basally, depressed apioally. 

Legs blackish ; venter of femora pale unbanded, rather thick ; ungues 
small, equal and simple. Wings with brown scales, the lateral vein- 
soales linear, rather dense, first sub-marginal oell longer and narrower 
than the second posterior cell, its stem about two- thirds the length of the 
cell, stem of the second posterior as long as the cell ; posterior cross- vein 
nearly twice its own length distant from the mid. 

length 4 mm. 

$ Head clothed with flat dusky scales ; antennae (fig. 5) brown, the 
lower third with the long verticillate hairs, upper two-thirds with dense 
short hairs only, except for one group of three or four long ones towards 
the middle of the sbort-bay*ed area ; palpi small, black-scaled ; 
proboscis rather longer than in the 9 , block. 

Thorax clothed as in the 9 ; prothoracic lobes white-scaled. 

Abdomen black with rich violet reflections and with basal lateral white 
triangular spots ; apical segment expanded, basal lobes of genitalia very 
large, scaly and hairy. Legs brown unbanded. 
length 4 mm. 

Habitat : Peradeniya, Ceylon. 

Tim pf wpttm : January and February (190f ). 
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Observations . — Described from a perfect $ and 9 • It is the only 
member of this group yet found in Ceylon. The general appearance at 
once separates it from all allied forms, except Phaniomyia longfroslrii, 
but the proboscis is shorter and not longer than the body as in thut genus. 
The motanotnl cluntw are difficult to see, and the strange $ auteunee 
are lather contorted, so only a diagramatic figure is given. 

RAC 1 1 ION OTO MY 1 A , nov. gen. 

Head clothed with flat scales only ; palpi moderate sized in 9 ; 
proboscis long, as long as the whole body ; antenna* of 9 densely pilose, 
hairs rather long. Palpi moderate clavate. Thorax clothed with 
spindle-shaped scales; scutollum drawn out into a large thick back- 
ward ly projecting spine hiding to a large extent the motanotaun, on the 
basal area of the scut el luin flat scales which also occur on the base of tho 
wings, the spine with scales also, some flat, some on ventral surface 
forked. Abdomen normal, but the scales large and rather loosely 
applied, giving a faint rugged appearance. Wings with rather short 
fork-cells, median scales on the branches of the second long vein thick 
and dense, also on first long vein, lateral vein scales scanty, linear but 
broader than in Culex ; upper costal border spiny. Logs normal, Male 
unknown. 

Tlu s genus is very marked owing to the strange scutellar process. It 
is the only genus in which I have seen any marked structural peculia- 
rity in the soutellum, all other genera having ihe Boutollum simple 
(Anopholinm and Oorethrinas) or triiobed (( luloimc, &c). 

RauHIONOTOMYIA CBVT.OXENR1S, UOV. sp. (fig. ()). 

Head brown with dull violet reflections and a grey border around 
the eyes ; palpi, proboscis and antenna* dark brown ; proboscis as 
long as the body. Thorax brown to testaceous brown, pleura bright 
clear brown with some silvery white scales ; scutellar spine brown. 
Abdomen deep brown above, oohreoiis below, neither banded nor 
spotted. Legs deep brown, pule testaceous at thoir bases. Wings 
with brown scales. 

9 Head clothed with large flat scales, brown in some lights, dull 
violet In others, around the eyes a border of dull white or grey scales ; 
two black bristles project forwards between the eyes and traces of 
others at the sides ; proboscis deep brown, as long as the whole body, 
curved upwards ; palpi deep brown ; small, but prominent clavate ; 
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emionnae deep brown with grey pubescence, and black verticillatq 
hairs ; the globular basal segment with a grey sheen. 

Thorax varying from deep brown to bright testaceous brown covered 
with irregularly placed rather large flat spindle shaped scales of a 
brown or bronzy hue, in front and on the prothoracic lobes small 
rounded flat grey scales, over the roots of the wings some larger 
flat scales, pale brown, grey or dull creamy colored, those at the 
sides also larger and flatter ; a few short brown curved bristles in front 
of the base of the wing and a row of long ones over the base curved 
backwards ; aeutellum (fig. 6, a, ft,) deep brown, sending out a large thick 
tapering blunt process backwards, covered with flat scales of dull grey 
hues, the scales on the process smaller than on the base, the process has 
also small thin forked scales below and is pale apically ; metanotum 
ohestuut brown ; pleurae bright brown with flat white scales. Abdomen 
covered with large flat brown scales above showing dull violet reflec- 
tions ; ventrally dull oohreous, apparently no border bristles and the 
large scales rather loosely applied to the surface ; apex with a few 
bristles and some small fine black scales. 

Legs rather long and thin, deep brown with dull violet and bronzy 
reflections in some lights, coxre bright brown with some white scales ; 
femora with dull white scales beneath. 

Wings with the fork-cells small, the front sub-marginal longer and 
narrower than the second posterior, its twine about level with the base 
of the second posterior cell, its stem very nearly as long as the cell, 
stem of the second posterior also nearly as long as the cell ; posterior 
cross-vein a little more than its own length distant from the mid, the 
mid and supernumerary meeting at an angle ; scales on the branches of 
the second long vein and on the apex of the first rather broad, flat 
and dense, on the remainder of the first rather spinose, On the other 
veins the lateral scales are linear but thicker than in Ctilex, median 
vein-scales single 5 upper costal border spinose, 

Halteroa with small yellow scales on the stem, dusky on the knob. 

Length i mm. 

Habitat ; Peradeniya, Ceylon. 

Time of capture : October, (1901). 

Oftstfrai/icw*»™Described from a single perfect specimen, except 
for the ungues. It is a very obscure-looking insect except for the 
strange scuteUar process. 
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EXPLANATION OF THE PLATES. 

Plate A. 

Fig. 1. Mbgarhinxjs minimos, n. sp. 

a. wing of male, 

b. pulp. 

c. anal segments. 

Fig. 2. Triohobhynchus fusous, n. sp. 

a. head. 

b. prothoracic lobe. 

c . soutollnm. 

d . antenna. 

head (side view). 

/. frontal hairs. 

g. palp. 

h. elypeus. 

Fig. 3. LornooKRAOMriA uniforms, n. sp. 

Antenna of male, 
a. enlarged vortioillato hairs. 

1. seapal knob. 

Plate B. 

Fig, 4. Lophocbraomyia 1JNIFORM7S. 

Palpi and proboscis of male. 

Fig. 5. Wybomyia greknh, n. sp. 

Antonna of male. 

Fig. 6. Rhaohionotomyia oeylonensis, n. sp. 
a, seutollum. 

Ik scntellar process. 

e . metanotum. 
d. palp. 
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DESCRIPTION OF A NEW SNAKE FROM BURMA. 
Oliooww McJDoggalli. 

By Gaft. F. Wall, i.m.s., c.m z.s. 

( Head before the Bomba y Natural History Society on 24 tk November 1904.) 

This specimen was obtained at Sandarang, Burma, by Mr. E. 
MoDong&ll, after whom 1 have vontured to call it. 

The description is as follows. Male ? 

Length — 13f inches ; tail lj inches. 

Rostral in contact with 6 shields, of which the sutures with the inter- 
nasals and nasals are subequal, and larger than the 1st labials. Portion 
visible above greater than distance to frontal. Internasals a pair ; the 

suture betweon them sub- 
equal to tlmt between the prse- 
frontal pair, about one-third 
the internaso-preefrontal su- 
ture. Vrmf rentals a pair ; 
the suture between them 
about one-third the prafron- 
to-frontal suture. In contact 
with internasal, nasal, 2nd 
labial, preeocular, supraocular, 
and frontal. Frontal in con- 
tact with 6 shields ; the sup- 
raocular suture rather larger 
than the rest, which are sub- 
equal ; length much greater 
than distance to end of snout, 
equal to parietals, about one- 
third greater than supra- 
oculars ; breadth about three 
times each supraocular at t 
point opposite the centres o 
the eyes. Nasals undivided 
in contact with the 1st anc 
2nd labials ; nostril lying ii 
the middle of the upper half o 
the shield, Preeoculars one 
Oligodm MeDwgtM, 8p. hot. (z 5 .) not extending on to crown 
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Jfy* moderate ; pupil round. Postoculars one. Temporals one anterior 
in contact “with two labials, the suture with the 6tb about twice 5tb« 
Labials 7; the 3rd and 4th touching the eye ; last two largest, subequal. 
Anterior mlrtinguaU larger than posterior ; in contact with 4 infrulabials. 
Posterior sublinguals in contact with one another, and with 4th 
infralabial. Pentagonal is the 4tli and much the largest shield of 
the series ; in contact with two scales behind ; broader than posterior 
sublinguals. The first infralabial suture is about half that between the 
anterior sublinguals. Scales two heads lengths behind head 13 ; midbody 
13 ; two heads lengths in front of vent 13. All rows subequal, even last 
not enlarged. Apical pits and keels absent everywhere. Supracau - 
dais in even rows ; midtail 6, end in twos (2 rows), fusion at the steps 
from the eights downwards effected by the blending of the two rows 
lying uppermost on each side. Ventrals 200 ; evenly rounded ; tho 
ultimate row of scales barely visible on either side. -4naZ divided. 
Subcaudah 39; in pairs. Colour dusky-black laterally, with a rufous 
brown, vertebral stripe from nape to tip of tail involving the vertebral 
and half the adjacent row ; this stripe is edged by a series of linear black 
spots, most evident anteriorly. A linoar black line on the confines of 
tho 2nd and 3rd rows above the ventrals, interrupted anteriorly, and 
ending at vent. A supra-anal black bar and another Hubtenmnal, 
caudal, black bar. Head blackish. Rostral rufous-yellow, blotched black 
below. Labials mottled black and rufous-yellow. A rufous collar in- 
complete vertebrally. Chin, and throat rufous-yellow, mottled black in 
the sutures. Belly black, mottled fawn. Beneath tail black laterally, 
crimson centrally, the colour of a ripe yew-berry, and reminding one 
of the tail of Simotes cruentatus . The head is of the same calibre as the 
body, the neck very little evident, and the body wonderfully protracted 
and of even girth throughout. 



PLAGUE, RATS AND FLEAS. 

By Gapt. W. G. Liston, lm.s. 

(With Plates A. & B.) 

( Read before the Bombay Natural History Society 
on 2ith November 1904.) 

You may, perhaps, think that the choice of such a title for a paper to 
he read before a Natural History Society is somewhat out of place, and 
would have been more suitable for a medical gathering. Perhaps you 
are right, but I feel sure that the subject has a proper place under the 
circumstances, We are daily becoming more aware of the important 
part played in the spread of disease by the numerous animals and 
insects which surround us, and, as you will learn in the course of my 
remarks, plague is a disease which is pre-eminently dependent on such 
surroundings. A knowledge of Natural History is becoming a more 
important, 1 may say an all-important, branch of the medical pro- 
fession. Quite apart, however, from such facts, plague is in the midst 
of us, carrying on its deadly ravages, and adding daily to its already 
uncountable death roll hundreds who, through ignorance of its mode 
of spread, fall victims to the scourge. Any ray of light shed into the 
darkness which surrounds the Aetiology of this disease should not be 
confined to the medioal world, but be cast upon the people that they 
may, perhaps, be enabled thereby to grope their way through the dark- 
ness to a place of safety. 

You will appreciate the relation between Natural History and 
plague when I define the latter as a rat-disease. Not nnfrequently, 
under favouring circumstances, it is communicable to man. The disease 
among men, therefore, might almost be said to be accidental, and cer- 
tainly avoidable if there were a distance between rats and men. The 
communication of the disease to man is conditional on the propinquity or 
distance of rats and men from one another, and is dependent partly on 
the habits of the former and partly on the modes of living of the latter. 

The ideas embodied in the above definition are not new. That 
plague is essentially a rat-disease was known to the ancients. 
We find the disease attributed to these animals by the priests 
and diviners of the Philistines, who instructed the people in these 
words — u Make images of your emerods and images of your mice that 
mar the land/* They were to do so as a trespass offering to the God 
of Israel, {*) In the Bagavathi Parana the people are advised at the 
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moment rats fall from the roof above, jump about, and die to leave their 
homes with their friends and relations, and to live in the plain. ( 2 ) In 
Kuraatm, where the disease has been known for long, the experience of 
the inhabitants has taught them that when rats die it is time to quit 
their homes for the jungle to save themselves from plague. It is stated 
in a report of the outbreak of 1834-35 that “ the appearance of the 
disease in a village had been observed to bo preceded by a mortality 
among the rats of the village/' ( 3 ) Coming to more recent times, 
Ilankin, in reviewing the various circumstanoes that produced plague 
in Bombay, inferred that the incidence of Plague in localities and houses 
was in relation to their uccossibilty to rats rather than to filth, over- 
crowding, &c. ( 4 ) Simond also came to a similar conclusion from his 
experience of the disease. ( 5 ) 

Dr. Ashburton Thompson, from his experience of the outbreak of 
plague in Sydney in 1900, formed the opinion that plague-rats consti- 
tuted the sole source from whioh the infection was communicated to 
man. ( r> ) Dr. G. J. Blackmore, formerly Chief Plague Medical Officer, 
Port Elizabeth, very clearly and conclusively proved that the epidemic 
in that town was altogether spread by rats. He writes : “ To sum up 
shortly, in places where infected rats were found, plague cases followed ; 
and in places where there were no infected rats, only four cases of 
plague occurred, and in these cases the source of infection could not be 
traced at all. In no case was thoro direct evidence of man-to-man 
infection, and in most cases the possibility of it was definitely exclud- 
ed." ( 7 ) I need not quote further in this connection. It is absolutely 
certain that rats are the most important factor in the spread of plague,, 
If plague is a disease of rats, then it is likely that the disease may have 
its own distinct laws of origination and continuance among these 
animals, man becoming affected chiefly when the disease is most pre- 
valent among rats. It is precisely this study of plague among rats 
that has been neglected. Before any progress in this connection can 
be made, it is necessary to know something about the life afid habits 
of rats. 

Whst do wo really know about rats ? Very little. Now this is one 
reason why I am reading this paper before you to-day. You are all 
naturalists and, no doubt, keen observers. May I ask you to direct 
your attention to rats ? Any notes upon the habits of these 
will be thankfully received by me. 
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Lot me here discuss soma of the important facts connected with the 
habits of rats, which have a boaring on the development and spread 
of plague, so far as they are known to me. In the first place, as you 
are aware, there are various genera and specios of rats. 1 have tried 
to classify (more or less casually, I must admit) the Indian town or 
village rats ; but I have completely failod. There appear at first sight 
to be many species. I visited the British Museum when at home, and 
saw Mr. Oldfield Thomas on this subject ; and he assured me that any 
rat I sent from Bombay would be likely to be either a Mus rattus or 
Mus decumanus . I was discussing this matter the other day with a 
member of this Society, Mr. Aitken, and he suggested that it might 
be as oasy to classify pie-dogs as the rats in Bombay. I am inclined 
to agree with him. There is apparently one fact evident that Mr. 
Oldfield Thomas is quite right in distinguishing only two very distinct 
species of domestic rat* — Mus decumanus and Mus rattus . 

Mutt decurnanus, the brown rat or Norway rat, is a large rat 
which in European countries has gradually displaced the smaller 
black rat, Mus rattus. This brown rat is much more a burrowing 
rodent than the black rat, mid likes to live in drains and cellars ; while 
the black rat prefers the roofs of houses and even trees to live in. The 
black rat, then, is, in a truer sense, a domestic rut ; and it is the common 
domestic rat of India. This fact is an extremely important one from 
the point of view of plague. The immunity of European countries in 
the present day can, to a large extent, lie attributed to the ousting 
of the black rat by the brown rat. The changes in the habits of man 
in European countries within the last two or three centuries, the 
development of drainage systems, the separation of workshops from 
dwelling-houses, the isolation of granaries and stables from human 
habitations, has led to the extermination of the Mack rat or at least to its 
separation from man. The opportunities for the infection of man with 
plague from rats have thereby been lessened, and, consequently, in 
Europe the development of plague in rats runs almost independently of 
the development of the disease in man. No more striking instance of 
this can be given than the experience of Glasgow. ( 8 ) Plague first 
broke out among the people of this city in the autumn of 1900; thirty- 
six attacks, with sixteen deaths, was the result of this epidemic. The 
origin of the disease could not be traced, AH the cases were more or 
less Associated with one another, and arose chiefly from three houses in 
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which “wakes” were held over the bodice of individuals who had died of 
plague in the houses, At the time of this epidemic no rats wore found 
affected with plague. There is good reason to believe, however, that al- 
though not found, yet the epizotic actually existed ; for, after an interval 
of a year, a second outbreak occurred, this time among individuals 
associated with a rag store. Rats affected with plague were found here, 
and continued to be found affected with the disease in various parts 
of the city at irregular intervals, for a period of two years. The only 
epidemic plague associated with this epizotic plague was that which 
occurred in some five individuals who worked in the rag store, and in 
other five individuals who worked or lived in the cellars of the Central 
Hotel. Plague-infected rats were found in the basement, of cortain tea 
rooms in Gordon Street. A rat warren was discovered, which, when 
the burrows wore broken up, gave a bag of (57 rats which had either 
been killed or found dead. Of those 67 rats no loss than 40 had plague. 
Rats affected with the disease were found in other plaoos, and con- 
tinued to be found, as I have remarked, for nearly two years ; but 
no plague ooourred in men. It is evident we were here dealing with 
epizotic plague among rats of the species Mus decumanus . You note 
the diseased animals were found in cellars and burrows — places 
where rats of the species Mus decumanus are generally found — plaoas 
where they were more or less isolated from man. Had the epizotic 
occurred among rats of the species Mua ratius , which inhabit houses, 
a very different tale would have been told. It is interesting to note 
the gradual disappearance of plague from Europe about the end of the 
17th oentury— a time which was coincident with the invasion of the 
brown rat and the displacement of the black rat by that species. The 
species of rat affected by the disease has an important bearing on the 
spread of plague in man, not from any inherent difference in suscepti. 
bility to the disease in the particular species of rat, but because of 
the habits of the species. Another important difference will be noticed 
when I come to describe the fleas infesting these species of rats. 

Now while there is the striking difference in the habits of the 
two species of rats, we have equally striking differences in the habits 
of the people inhabiting Europe and the East. I have referred to the 
fact, that, perhaps, the invasion of Europe by the brown rat may have 
been aided by the change in the habits of the people. As pucoa 
buildings began to be erected, as drainage system developed, as #tab!e« 
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were separated from dwelling-houses, as shops, warehouses, and 
granaries were no longer used us human habitations, as stone and 
wooden floors displaced mud and rush-covered ground, as beds became 
used in place of heaps of straw, so the black rat was driven from its 
haunts and the brown rat had it all his own way, Man and rats were 
separated from one another, and plaguo ceased to trouble ; for, as will 
be shown later, mum plays an important part, in spreading the disease 
among rats. 

An observant correspondent, the Rev. J, H. Lord, who is much 
interested in the origin aud spread of plague, very briefly puts it as 
follows : — 

“ What a timid and soared animal a rat is at home, living away in 
sewers or barns or hay stacks, as a rule only occasionally venturing 
among men. But here, in India, on the contrary, it is a confiding, 
almost domestic, animal, encouraged to impudence by the very aversion 
of Hindus to the destruction of animal life, while, on the other hand, 
modes of human life out here cause masses of people to live huddled 
together in what are almost bams and warehouses, in closest contact 
with rats ; and throughout the East it is more or less so, and I would 
even suggest that the plague has been able to catch on at various places 
more or less according as conditions are similar or dissimilar to what 1 
have described, <?.<?., at Alexandria, the Cape, Lisbon, Glasgow, &c.; 
also, when the plague in the Great Plague of London did catch on 
there, was it not perhaps because people were living a good deal in the 
insanitary way, then, as to overcrowding and contact with rats, &c., 
that they do in the East now ? 99 

So much for the difference between the two species of rats, the habits 
of each species, and the habits of man, which bring men and rats more 
or less in contact with one another. 

Rats, like men, are gregarious creatures ; they have their communities 
in each town or village— communities which have little or no intercourse 
with one another. They have their maharwaras and buniapuras ; some 
live upon the refuse of the people, others install themselves in the gran- 
aries of the rich; little communication, as I have said, takes plaoos 
between these communities, but still less communication can there be 
between the rats of one town and those of another, except through 
human agency. Oar high seaways, railways, and cart roads, all of 
them channels for the conveyance of merchandise, act also as a means of 

9 
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communication botween ilio ruts of one town with those of another ; 
stray individuals are carried along with merchandise ; stowaways, as they 
might be called, are taken from one town to another. This is only a 
chance moans of communication between mis of one place and those of 
another ; and the chances are, of course, greater where the means of 
conveyance is larger, Ships transport nits, therefore, in this way much 
more frequently than railway trains, and railway trains more frequently 
than carts. 

Another habit of rats must here l>o considered, a habit too in which 
they resemble uneducated men. On the occurrence of any unusual 
mortality, from any cause, among a community of rats, they quit tlio 
place where the mortality has occurred ; — they inigrufe as a community. 
In this way infection is often communicated from one community of rats 
in a village or town to another in the same village or town. Here a 
fresh focus of infection may in consequence -be set up. Occasionally 
Bomo individuals of such a migrating community may seok refuge in a 
ship or railway train or cart, and may carry this infection through 
human agency to another town. This is one important way in wliieh 
plague may bo spread from ono place to another by human agency. Sea- 
port towns, as will he understood from what has been said above, are 
most frequently infected in this way. 1 would instance Sydney, Port 
Elizabeth, Durban, Lisbon, Glasgow, etc. 

But there is another means of communicating the disease by means 
of human agency from rats of one town to those of another town, which 
will he discussed later when the part played by fleas in the spread of the 
disease is considered. I mention this fact here because it becomes 
possible only in connection with the migrating tendency of rats. 1 need 
hardly discuss at length this migrating instinct (shall I call it f) 
which impels rats to shun places which are associated with their death or 
destruction. Who has not set a trap for rats and found, that after two 
or three have been taken, the rats will not look near the trap again ? 
Who has not noticed, that if a good dog or cat is introduced upon rat- 
infected premises, after o few of the animals have been destroyed the 
others disappear ? Who has not noticed, that poison placed for rats will 
cause the disappearance of faT larger numbers of them tlrnn are actually 
destroyed by the poison? This habit of migration, due to fear ofdestruo- 
tion, is a very important habi t of rats in the spread of plague. I should 
like, however, to emphasize the fact that the extent of the migration is 
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proportionate to tho severity of the destruction. Thus, if a trap is set, 
say, in one room which is frequented by rats, they will probably quit that 
room for a neighbouring room. But if a wholesale destruction is produced , 
as by placing poison in several places in a houso, tho rats will quit the 
house completely. Just so is it with plague. If conditions are such 
as are unfavourable to the rapid spread of the disease, the infected rats 
may linger on in a particular house, not being so thoroughly scared by 
the moderate mortality as to quit the house ; infection may thus smoulder 
on in a particular house till the conditions become favourable to tho 
extensive spread of the , disease. I shall now consider what those fav- 
ourable conditions are. They aro associated with the brooding season 
of rats, and are due to the increase in the number of susceptible in- 
dividuals and the multiplication of fleas, the carriers of infection. 

The season at which tho greatest number of young rats aro present- 
has a twofold influence on tho spread of plague. In tho first place, the 
arrival of young members among the community increase tho number of 
individuals susceptible to tho disease. 

In the second place, the breeding soason is, as a rule, tho poriod of 
Increaso of the fleas which are peculiar to the rat. You must bo 
familiar with tho fact that kittens and puppies aro especially covered 
with fleas. If you wish to get a particular flea which has a certain 
bird for its host, your best chance of obtaining that spoeies of flea is to 
find tho bird’s nest. So precisely is it with the ruts. Rat fleas arc 
most numerous at tho time when young rats are most numerous. I 
fancy 1 hear somebody say : “ Oh ! rats breed all the year round ; they 
have no seasonal breeding time.” This is true and it is not true. Rats 
do often breed all the year round ; hut I am equally certain that there 
is a season when moro young rats aro found than at any other season, 
and this season in Bombay is precisely the plague season. This is a 
very difficult matter to prove, and I should bo very much obliged if 
any member could devise a practical method by which it could bo 
proved. My Inference has been made from observing tho number of 
young rats brought to the Laboratory at certain seasons, and by 
noting the number of pregnant females which come for post-mortem 
examination. I am sorry, however, that I have no figures to offer 
wherewith to support my observation. 

An epizootic of plague among a rat community is very often associated 
with a sudden and extensive spread of the disease ; in proportion u* 
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there are more susceptible individuals present in that community, so the 
disease spreads more rapidly and extensively. A large number of the 
rats die from the disease ; the rats become seared and migrate. The 
conditions in such a migrated rat community now are (1) there are a 
number of individuals which have recovered from the disease, and are 
therefore immune. (2) There is a greatly reduced number of indivi- 
duals susceptible to the disease, because of the largo number of deaths 
among the susceptible, (#) There are a few individuals which still har- 
bour the disease and which have escaped with the others. (4) There is 
a greatly reduced number of fleas among the community, the infected 
fleas having for tbo most, part boen left behind. These are conditions 
whore the chances of infection are groatly reduced, — where it is possible 
for one case to follow another only in slow succession,— where the panic 
of the rats, by the reduction of the mortality, has been quelled. Time 
passes ; the disease smoulders ; gradually the rats return to their i.U! 
haunts, whore above all other places thoy find food and shelter. The 
favourable breeding season comes round again, the number of sus- 
ceptible individuals rapidly increases, and the number of fim* pari pasm 
is multiplied. Conditions are re-established for a fresh and extensive 
outburst of the disease. Numbers of rats die from the disease* Again 
the rats migrate, and plague attacks man. It is thus that I would 
explain the seasonal endomicity of plague. 

In the above remarks I have endeavoured to show the importance 
attaching to the particular species of rat inhabiting any place which 
maybe subjected to plague infection. Tho black rat, Mus rattvs, the 
common domestic rat of India, of which there arc probably very many 
varieties, has habits such as bring it into intimate contact with man. 
I have tried to show that the prevalence of this rat is in great part due 
to the habits of men in the plaoes where it is found,-— that it is possible 
by abolishing certain habits and customs to give the ascendency to quite 
a different species of rat, which is not so domestic as the Indian rat. In 
short, plague is likely to spread among men in proportion as Mm ratios 
is more common, and Mus (lecumanus less prevalent; in proportion* 
too, as men's habits are less or more civilised. I have drawn attend 
tion to the gregarious habits of rats, which would speedily end an epi- 
zootic of plague among them w rare it not for their habit of “ migration/' 
which causes infection of fresh communities in the same town or village 
hy direct intercourse ; and in distant towns, through human agency, 
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chiefly by ships or rail conveying merchandise. I have suggested that 
infection of rats in neighbouring towns and villages is affected by means 
of fleas carried by men. FinaUy, the breeding season of rats plays an 
important part in the spread of plague in man. Plague, which is 
essentially a rat disease, attacks men only when it is excessively pre- 
valent among rats. The disease lingers on in these animals during the 
off-plague season, and bursts out afresh among the rats when the 
number of susceptible rats is increased by births ; and when the fleas, 
the oarriers and transmitters of the infection, are moro plentiful. 

If plague, then, is essentially a diseaso of rats, are there any other 
diseases which are peculiar to animals, and which are occasionally 
communicated to man ? Does a study of these diseases furnish us with 
any evidence which may oxplain by analogy how plague is, or is not, or 
cannot tie communicated to man ? How is plague communicated from 
rats to men ? 

The following are epizootic diseases which are occasionally communi- 
cated to man, and I would class plague along with them ; namely, 
Anthrax, Glanders and Hydrophobia. 

Anthrax is a disease of cattle which is caused by a spore-bearing 
bacillus. It gives rise to at least two forms of disease in man and in 
this respect resembles plague ; namely, a disease called Malignant Pus- 
tule which is produced by the inoculation of the liaoillus under the skin ; 
and w Wool Sorter’s M disease, which is produced by the inhalation of 
the bacillus, into the lung, as occurs in primary plague pneumonia. 

Glanders is a disease of the horse which is due to a bacillus, the 
Sacilltut mallei. The disease is generully found in man among farriers, 
grooms, nakers and others who are associated with horses. In man the 
disease is very fatal. 

You are all familiar with hydrophobia, which is a disease of dogs, and 
which is occasionally communicated to man, and is in him a fatal 
disease. 

Let me here digress by giving a popular exposition of the bacterio- 
logy of these diseases. Germs or bacteria are divided into two classes, 
the pathogenic, or disease-producing, germs; and the non-pathogenic 
germs, which are abundantly found, in nature, in the earth and air all 
around. Now bacteria are fungi, which, as you are aware, arc a class of 
plants or vegetable organisms. In plant life, therefore, we find many laws 
which are equally applicable to bacteria. Now, just as you know that 
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some plants grow in earth and others in water, so we find some bacteria 
capable of growing in earth, and others capable of growing in the animal 
body ; these latter are the pathogenic or disease-producing germs. Just 
as you would not expect a “ water lilly” to grow on dry earth, so you 
cannot expect the pathogenic bacteria to find a suitable soil in the earth ; 
or earth organisms a suitable soil in the animal body. I know of no 
pathogenic organisms which have been proved to be capable of develop- 
ment. in earth ; and the plague bacillus is no exception to this rule. 
You aTe familiar with tho fact that plants can be reproduced either by 
seeds or by cuttings. Bacteria multiply in the same way. Somo bacteria 
produce spores, which are practically seeds ; and others reproduce 
themselves by a simple process of cleavage,— a portion is given off from 
the parent bacterium, which is capable of reproducing itself, as a cut- 
ting does. Now a seed can ho kept for a long time in surroundings 
which are unsuitable for its development, but when introduced into 
suitable soil it buds forth and blossoms. It is precisely so with si>ore- 
bearing bacilli, they are capable of withstanding long periods of dessi- 
oation, eto., and ultimately when introduced into suitable surroundings 
they davolop and multiply. Anthrax is a pathogenic, spore-lxwring, 
bacillus. By that 1 mean that its soil is the animal body, and it is able 
on account of its spores or seeds to lie dormant in surroundings which 
are unsuitable for its development — such surroundings as are found in 
earth, on hides, and wool. Hence we find that anthrax in the cattle in 
India can give rise, months afterwards, to anthrax in man in England. 
The disease germs in the form of spores are transferred on the hides 
and in the wool of the animals which have died of anthrax in India to 
England, where among the workers in hides and wool the anthrax 
spores, which have lain dormant during the voyage, may find snitable 
soil when introduced into a cut or abrasion on the hand or other part of 
a hide-worker or wool-sorter, producing anthrax in the unfortunate 
man. 

Again, we know that cuttings from some plants, for example the 
rose, can be left exposed to air and light for some time, while cuttings 
from other plants must be directly inserted into suitable soil after 
removal from the parent plant. The resistance depends on the texture 
of title plant, whether it has a hard protective covering, or only a thin 
cuticle. Precisely so is it with bacteria ; some bacteria, which repro- 
duce themselves only by fission (cuttings), oan resist light and dessication 
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and other adverse circumstances in uncongonial surroundings, While 
other non-spore- bearing bacteria readily perish when removed from 
their natural soil. The more resistant germs which do not produce 
spores have a protective wall which shields their internal contents. 

The Bmtllus mallei is a fairly resistant non-spore bearing germ. We 
should expect, therefore, glanders to be a disease which might be 
capable of transference from diseased animals, by various agents, to 
healthy animals ; but the period of the vitality of the bacillus outside 
the body of an animal would be short, oompared with the period of 
vitality of the spore-bearing anthrax bacillus. And this is precisely 
what we do find. Thus, we have suoh cases recorded as that of a 
woman who developed glanders three days after washing the clothes of 
a man who had died of the disease, or a case of a person who acquired 
the disease by being struck by the fist of a man who owned a glandered 
horse. Generally, however, the infection is more direct from the sick 
horse to man. 

When we come to hydrophobia, we find that in order to produce the 
disease, infection must always be obtained direct from the diseased 
animal to the healthy, — generally by its bite. The germ is incapable 
of existing for any time outside the animal body. 

Now, the plague germ does not bear spores ; bonce it cannot remain 
alive for a long period exposed to air and light and other adverse 
agencies, in the way the anthrax bacillus does. Nor yet has the plague 
germ any resistant cell-wall. Plague Is certainly not conveyed to man 
by direct inoculation as hydrophobia is. How, then, can we explain the 
infection of man from the rat ? 

A little farther thought on the methods of reproducing plants adopted 
by the mali will enable us perhaps to solve the problem. Has he any 
other method of making cuttings? Of course, there is the method of 
making a gooty. He selects a certain part of the plant, and ties around 
it some moss and earth which he keeps constantly moist.. Many plants 
which oould only be propagated by means of cuttings with difficulty 
can thus easily be reproduced. Have we anything analogous to the 
goaty in the case of plague ? I believe the flea is the gooty. The 
plague germs whioh abundantly circulate in the blood in the final stage 
of the disease are token up along with the blood by the flea. I show 
you a specimen under the microscope which is a section through the 
stomach of a flea. This flea warfedon a plague-sick rat, and allowed 
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to digest its meal for 48 hours. The result is, that almost all the blood 
has been digested and absorbed, and the plague germs remain unaffect* 
ed, — in faet, they appear to have multiplied, because they are far more 
numerous, than they could have been when ingested with the blood, 
and their appearance would indicate multiplication to one who is 
acquainted with bacilli which have been stained under such circum- 
stances. 

In the flea’s stomach we find the plague germ in surroundings which 
will daily supply it with the very pabulum it desires — animal blood. 
The germ is not destroyed by the digestive juices of the flea. It is 
protected from light and dessication and the presence of contaminating 
bacteria, (weeds in other words,) — conditions which would have put an 
end to its existence if it bad remained exposed on earth. We have all 
the conditions whioh are fulfilled by the goaty in the case of the plant. 
The gardener after a certain time cuts off the new plant below the gooty, 
and transfers it to its natural soil. So, too, the germ within the flea 
has now to be transferred to more suitable soil, the animal body ; and 
this is accomplished by the bite of the flea itself. The flea, being animate, 
fulfils the double function of gooty and mali. 

And now, to understand the last part of my subject, it is necessary to 
say a few words about fleas. It would be possible to write pages on 
the subject. My difficulty is to tell you enough in a abort space, to 
fully explain the relation between fleas and the plague. I hope, there- 
fore, you will bear with me if I detain you a few ^moments longer. 
There are four species of fleas met with in this country commonly 
associated with men and rats. Specimens of these are displayed under 
the microscopes. I can only now mention them by name, and detail 
a few of the habits of these species. 

The most common flea and the one most universally distributed is the 
cat flea, PuUx fdi » , sometimes also called Pulex serraticeps • This flea 
is, for the most part, found on cats and dogs ; but it is frequently taken 
on man too. I have also found it on rats, monkeys, sheep, deer, goats, 
guinea-pigs, the hedge-hog, and the horse. It is a rather small flea, 
but variable in size ; and is of a dark colour. It is frequently found in 
light airy places, and it is not so nocturnal in its habits as the other 
fleas. Then, there is the human flea, Pulex irritant . It is a large 
fairly light-coloured flea, found almost exclusively in human habitations, 
and in only those of them which are dark and more or lees dirty* I 
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come now to rat fleas. The common floa found on Sfus rattut k Pulew 
efteopis. It is therefore the common rat floa of India, It is a small 
■light-coloured flea, whioh is particularity sensitive to light, loving 
the dark ; and it is, therefore, more or less nocturnal in habit. It is sel- 
dom found apart from the rat in this country, and lives chiefly in the 
haunts of the black rat, among grain bags and in the roofs of houses, 
etc. At first sight it is very like the human floa. The floa commonly 
found on Aim t decumanus is called Ceratophyllw fasti atm. In so far as 
Mus decumanus is rare in this country, this flea is also seldom (bund in 
India ; but it is the common flea found on the rat in Europe. 

These fleas can be distinguished from one another in both sexes by 
noting if there is a com b of bristles behind the head. Pule* felts and 
Ceratophyllw fastiaius have both got combs in this situation. Pulex 
felts has In addition a set of teeth-like bristles surrounding its mouth y 
CeratophyUus fasoiaius has not got these bristles. Pulex irritans and 
Pulex cheopis have no comb of bristles behind their head. They are 
readily distinguished by the length of the anti-pygideal bristles, which 
are short in the human flea and long in the rat flea. The claws of the 
human flea, too, are very large and scythe-like; while the rat flea has 
more elegant soy ole-shaped prehensile organs. The males of all four 
speoies are at once distinguished by the characteristic shape of the 
claspors. 

Now you will notice that most of these fleas have a particular host. 
The oat flea, however, is more or less an exception to this rule, for it is 
often found on other hosts than cat or dog. If this is the case, bow is it 
possible to explain the infection of man from the rat, when, under ordin- 
ary circumstances, the human flea is only found on man, and the rat 
flea on the rat t This fact, more than any other, I think, has prevented 
men from accepting the flea theory of the spread of plague, for not a 
few instances have now been reported in which plague has been directly 
communicated from the diseased rat to the healthy rat by means of fleas, 
But, it k objected, bow can rnen become infected if the rat flea is never 
found on man f I have bad the good fortune to discover an explanation 
of how the rat flea can communicate the disease to man, although nor- 
mally the rat flea, Pulex cheopis , is scarcely ever found on man. 

In March 1908 some guinea-pigs, which had died in the Viotoxia 
Gardena, were sent to me for examination. I found that they had died 
of plague* I imx^ visited the gardens to see if I could find any 
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'fleas on the guinea-pigs ; to my surprise they were covered with fleas* 
An examination of these fleas showed that they were rat flees, Pultx che- 
opis. The following history of the disease was given to me by the 
Superintendent. A few days before the guinea-pigs l>eeamo ill, dead 
Tats had been found near their cage. The guinea-pigs hud then sickened, 
and two keepers who had charge of them took plague and were sent to 
hospital. One or two of the guinea-pigs had diod before the dead 
animals were sent to me for examination. When I saw the guinea-pigs 
in the gardens many were sick, hut some appeared healthy. It. wo# 
interesting to note that the sickly were those most infested with flea*. 
From one sick guinea-pig no less than eighteen fleas were removed. 
This is an important fact to note, in that, thereby the number of in- 
fected fleas will bo greatly increased. An examination of a large 
number of gninoa-pigs kept in our Laboratory stook showed that these 
animals seldom harbour fleas, the only flea found on them under normal 
conditions is a very occasional Pulex felix . Thus unusual infection of 
the guinea-pig by Pulex cheopis remained for some time a mystery; 
but an explanation was gradually forthcoming, Here, no doubt, in- 
fected rat fleas had com muni anted the disease to the guinea-pigs ; but 
why were rat fleas found on guinea-pigs ? !fhe problem was solved in 
the following way. A friend who lived in two semi-detached bungalows 
kept a cat. One of the bungalows was used as a nursery for the chil- 
dren, and the nursery was the favourite haunt of the oat. When the 
hot weather came on, the children were sent to the hills, the nursery 
vm shut up, and the eat had to find other quarters. About a month 
later my friend had to re-opon and enter the nursery to get some things 
for the children. No sooner had ho entered than he was bitten by a 
flea, and then by another and another, and to his surprise he found 
many fleas on his legs. Ho caught these fleas and brought them to me, 
and when 1 examined them I found them to be cat fleas. Now as long 
as the oat lived in the nursery, fleas never troubled the inmates, but 
when the cat had been excluded the oat fleas swarmed on to man. 
Starvation apparently had driven them to man. 

Another opportunity presented itself in the case of a stable. This 
stable had been shut up for some weeks, but had formerly been inhabited 
by a dog as well as a horse. When the door of the stable was opened, 
£ea$ literally swarmed out on to the man who opened it, almost ^ 
Jlive of boo* might do when disturbed. "One had only to approach the* 
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Btable door, and immediately one's trousers were covered with fleas. 
These fleas were Pule x feln , which we saw was the common dog flea* 
Here, again, driven by hunger, in the absence of the dog, man was 
attacked. Herein lies, too, the explanation of the swarms of fleas one 
reads and hears of in dflk bungalows in India. Somebody 1ms been 
there before with dogs. The dogs left with their master, but left their 
fleas behind. The bungalow was shut tip for a time, another sahib 
entered, this time without a dog. He is immediately attacked by the 
fleas. 

Finally the proof was completed by the following experience for 
which I am indebted to the Rovd. J. H. Lord. On April 20th last 
year he sent me some fleas which had been caught on man in a house 
which was infected with plague under the following circumstances. 
About the 6th or 7th of April, rats began to die in large numbers in the 
nluvwl in which this house was situated. Suddenly the deaths amongst 
rats ceased and on April 11th the people became troubled with fleas* 
The fleas were so numerous that they had to quit thoir rooms and sleep 
out in the verandah. While living in the verandah on April 17th one 
of the inhabitants of the particular room in which the fleas w ere taken, 
became infected with plague. Another case occurred on the sumo day 
in a room adjoining. This room was separated from the aforementioned 
room only by a partition 64 feet high. On the same day the information 
about this chawl came to Mr. Lord. He succeeded in getting the 
people who inhabited the room where the above case occurred to collect 
some of the fleas which they said troubled them, and he sent the collec- 
tion to me on April 20ih. An examination of this collection was most 
instructive. Now I must toll you that on previous occasions, of 246 
fleas whioh were caught on man under normal conditions I had only 
found one rat flea, Pulex eheopi*. But of the collection of 80 fleas 
caught on man under the oircumstanoos above recorded no less than 14 
of these were rat fleas. Nothing could be more striking. 

Now what is the explanation of such unusual invasion of the guinea- 
pig and man by rat fleas ? You note, that in both cases, a few days 
Wore, rate had been noticed dead in considerable numbers ; then no 
inore rats were found dead, and plague broke out in the guinea-pigs 
and men. Taking this in conjunction with the facts above recorded 
regarding the starved fleas, 1 think the explanation is tint, either the 
rat 8 had been almost completely exterminated by the plague, or what is 
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more probable on the occurrence of a large number of deaths, they had 
migrated. In consequence the fleas whioh they left behind them in 
their nests and haunts had to seek food somewhere else, and under these 
circumstances had attacked the guinea-pigs and men. Herein I think 
wo have the explanation of the common phenomenon (1) plague 
among rats with many deaths, (2) a lull, (3) then plague among men. 
Sinoe these cases occurred I have been on the look out for fresh 
opportunities, but you will readily understand that information of this 
s >rt is difficult to be obtained by one individual. Will you help me to 
examine such cases t When you bear of any unusual number of deaths 
among rats from plague, please let rao know at once ; and if we are 
unable to persuade the peoplo to catch the fleas on their persons, I 
propose to use guinea-pigs to trap the fleas by placing these animals in 
the probably infected rooms and then we shall be able to see whether 
rat fleas arc straying about, for they will take to the guinea-pigs and 
«an easily he captured on theso animals. 

If rats can communicate the disease to man it is equally certain that 
man can carry the disease to rats. I have already explained how the 
disease can bo communicated to distant towns and villages from in- 
fected nits in one place, to those in the other place by human agency. 
But there are other well-recognised cases where infection has been 
carried from one village to a neighbouring village by man, where the 
possibility of the direct transference of infected rate from the one place 
to the other is absolutely excluded. The record of such cases is almost 
legion. I take 2 cases of 12 recorded in the excellent report on Plague 
and Inoculation Operations in the Amritsar District in 1903 by Captain 
S. Browning Smith, I.M.S. 

Kadyil (the name of the village). “ Here the disease was brought 
from Tharu, by Buta, a weaver, in November 1902. He died after 
three days’ illness, and three other deaths occurred in this house within 
five days ; rats died in this house, and were allowed to remain, and the 
house was locked up ; plague did not spread at the time, and no other 
ease occurred for two months, when dead rats were noticed in Bom* 
•weepers’ houses that adjoined Buta’s house ; seven days after dead 
rats were seen, the disease appeared among the sweepers.” 

** Phailloh . The disease was brought from Ohala, Lahore District, 
by Chet Singh, who returned to Phailloke on the 25th March 1908. 
Rats began to die on the 29th March 1903. Chet Singh fell ill on 
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the 2nd April, and died on the 8th April, Three other cases occurred 
in the same house. * 

Captain Browning Smith remarks : 44 The above is a case where it 
seems that infection was brought in the clothes of the man ; mis were 
infected from this, and the man himself was infected from the rats. ” 
The oases speak fur themselves. The explanation I offer is that a man 
living in an infected village takes fright when he finds cases of plague 
occurring among others in his own house. The infection of thia 
household Was clearly brought about in the Way I have described 
above' mtsdied, the remaining ones migrated, the hungry infected fleas 
they left behind attacked man ; man became infooted — some of these 
fleas having got among the clothes of the fugitive man, he has oarried 
them to the village to which he has fled. The fleas may have in 
the meantime attacked him and if so he died of the disease shortly 
after his arrival ; hut possibly the fleas may have failed to get through 
his clothes, the man then remains unaffected. Whim transferred to 
the new village in this manner, the fleas find themselves in fresh rat- 
infbsted premises, and are not long in scenting out their natural host 
the rat. They infect the rats, the disease spreads among the rata 
rapidly, they die ; the rest take fright and migrate ,* matt becomes 
Infected. 

But why press this flea theory, you will say, when wo know 
perfectly well that the excreta from infected animals is capable of 
Infecting fresh animals. This is a gratuitous assumption. Have 
you tried it t I have. Healthy rats can live in the same cage with 
infected rats without acquiring the disease, if Only fleas are 
excluded. I told yott of such experiment© when I read a paper 
before you in March last year. Since then other persons have 
independently confirmed my observations, particularly Dr, Klein. 0 I have 
here been able to prove that although susoepfeiblo animals do take plague 
through the alimentary canal if fed on large quantities of grossly conta- 
minated food, yet they tan eat food which has been contaminated by a 
relatively small quantity of plague without harm* Moreover, what is 
more important, they are not infected with the insufficiently large 
quantity of plague which is contained in the various excreta of plague- 
infected man or animals, I have fed rats on such excreta, and kept 
them in contact in a small cage with clothing which bad been soiled by 
dying plague patients, and they have not suffered from the disease* 
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But when even one or two germs are introduced by a needle under 
the skin, death almost always results. Thus, a guinea-pig has died 
of plague after receiving one quarter of a o.c. (about 4 drops) of 
a ten millionfold dilution of a 48-11011™’ broth culture of plague. 
In this quantity I was able to show there were not more than one 
or two germs. If only one or two germs are necessary to infect 
an animal by injection under the skin, while millions are nooossary 
by any other channel, which is more likely to be the common method of 
infection ? 

Simond < 10 Hong ago showed that phlyctenules (blisters occasionally 
found in cases of plague, and which reveal the point of inoculation of 
the bacillus) often occur in parts little liable to abrasion (such abrasions 
might permit the plague germs to enter the blood), but which are fre- 
quently attacked by (leas. If cuts and abrasions were the chief source 
of infection, phlyctenules would be commonly found on the solos of the 
feet of those who go about bare-footed, but this is not the case. Pldyc- 
tenules in this situation arc extremely rare, while they are most common 
just in the situations which are most subject to be attacked by fleas. 
Again, the boot-wearing people of Australia suffered as frequently from 
buboes in the groin as the bare-footed natives of Bombay ; — 73 percent, 
in the one case, 67 in the other < 11 \ If the bacillus .lived in the soil, 
it would have been reasonable to expect a larger number of groin 
buboes in the bare-footed natives than in the booted Australians. 
Moreover, the common sources of infection with plague are dark, dirty, 
ovei crowded, vermin -in tested houses ; also clothing and grain. It. is 
just on these surroundings that fleas may be found. Wo know, 
too, that houses and clothing can be indirectly infectivo through the 
medium of a healthy uninfected individual. The healthy individual 
carries with him something, presumably infected fleas, to another indi- 
vidual who sickens with the disease. 

The seasonal prevalence of plague can to my mind be most easily 
accounted for by the greater prevalence at some given time of some 
intermediary host of the plague bacillus after the same manner as the 
prevalence of malaria is associated with the prevalence, at certain definite 
seasons, of certain species of mosquitoes of the genus Anopheles , On 
several occasions fleas have boon noted to be specially abundant prior tn 
or during the course of an epidemic of plague. I will only mention 
2 instances. Thus, for example, Dr. Tidswoll’a attention was directed 
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learly ill the epidemic of plague in Sydney in 1900 to the unusual 
pravalonco of fleas in the infected quarters. He writes : “ At the time 
the rats were dying in large number upon the wluirf, to which attention 
was called above ; the fleas there were so numerous that the labourers 
tied string round the bottom of their trousers to proteot themselves 
against the onslaughts of the vermin ” (l3) . Again, in connection with 
the rat epidemic of plague at Cardiff in February 1901, I quote from 
the Local Government Board Report, for 1902 : 41 Fleas in considerable 
numbers were observed on the white flour sacks in the warehouse 
mentioned ” <* *>. I have on more than one occasion been told that before 
an outbreak of plague occurred, fleas were noticed to bo very prevalent ; 
the only wonder is, as Tidswell 0 ^ has expressed it, that such a fact 
should have been noticed at all, for the social status and domestic habits 
of most people among whom plague occurs is not such as to invest 
a little incident of this sort with remarkable novelty. Finally, there 
are many facts to my mind whioh cannot be explained on any other 
hypothesis ; 1 will only mention a fow of them hero. 

Mr. Nigel Paton, who is in charge of a large oil store in Bombay, 
wrote to me after reading my papor published in the Medical and Phy-. 
sicial Society's Transactions last year, ( lB > that he had been at a loss to 
explain why every year during the plague epidemic he lost several handa 
employed by him in the office connected with the store, while, since 
the plague has broken out in Bombay, he did not remember a single death 
from plague having occurred among the hands he employed in the store 
itself, although the hands employed in both departments lived in much 
the same manner, and in the same infected surroundings. Unfortu- 
nately he could not support the statement by statistics, but he said 
it was a well-known foot in the office, and had annually been commented 
on. His explanation of the fact now is this, that the men in the oil Btore 
itself were constantly handling oil, to such an extent indeed, that their 
bodies were covered with it ; and he presumed that probably the smell 
of the oil, or some other cause connected with the oil, prevented the 
infected fleas biting the oil workers, and so they escaped the disease. 
Now Mr. Paton's experience is by no means unique. In 1797 it was 
observed by Mr. Baldwin, the British Consul in Egypt, that among the 
millions of inhabitants who died of plague in that country in the space 
of four years, not a single oilman or dealer in oil had suffered 
Sir J. MoGfesor remembered that all the men employed in applying 
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oil to tho camels’ feet during the Egyptian campaign escaped the plague 
Mr. Jackson states that the ooolies employed in the oil stores 
of Tunis smear themselves with oil, and are rarely affected with plague 
when it rages in that city (**). It is also stated by Luigi of Pavia 
that during the 27 years he was attendant at the pest house in Smyrna, 
ho found friction with oil more efficacious than any other medicine both 
as a prophylactic and as a means of cure <iw b In the plague 
epidemic in India in 1815 and 1819 Mr. White, talking of the common 
practice in many parts of India — friction to the body with oil, says 
u This (praotice) has, upon very good authority and extensive experience, 
been supposed a complete preventive, as well as a powerful agent in 
the cure of plague 99 U°), Mr. McAdam says : “ Another remark 
which the natives make, and which I think is likely to be just, as 
they are not apt to take notice of anything that iB not extremely 
obvious, is, that those engaged in the expression of oil are not liable to 
infection ” < al) . Can the relative immunity of Calcutta and Madras 
compared with Bombay and the Punjab be due to tho habit of 
daily anointing tho body with oil in the former two presidencies ? I 
was very much struck by this habit in Sambalpur, where recently 
I was Civil Surgeon ; tho people in this district follow partly the habits 
of the people of Calcutta and partly those of Madras. I was informed 
that the Jubbulpore Municipality placed it on reoord during a very 
severe epidemic two years ago that tobacconists who lived in their 
shops were peculiarly exempt from the disease. 

It is notorious how frequently visits at night to plague- infected houses 
have been followed by fatal results while the same houses could lie 
entered with impunity by day. In this connection the following 
quotation from the report of Dr. Watson on the Mahamari (plague^ 
of Kttmaon is of interest < 2S > : 14 The experience of Dr. Benny, Dr. 
Pearson, Dr. Francis and others has proved that a medical officer can 
without danger feel the pulse of a plague patient and give him medicine, 
and also that medicul officers can without danger examine by dissection 
the body of a man who has died of plague. That is to say, he can 
do these things by day, with the sun shining and the air tolerably warm* 
Ido not believe he could do any of them with impunity after nigbb- 
fell. u Take these facts in conjunction with the observations I have 
made that Puhx cheopis shuns the light, and the facts which I com- 
municated to you in the paper which I read before you last year. 1 
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then told you that I had noticed that on cortnin days I was able to got 
towny fleas from the rats sent to the Laboratory, while on other days 
tiouo were obtained. As many as 53 rats on one day wore examined 
/And not a single flea was obtained , while on another day 13 rats yielded 
' 22 fleas. In seeking for an explanation for this I noticed that when 
the rats were brought to the Laboratory in a dark iron cage, fleas wore 
plentifully found on the tab, while when they were brought in an open 
wiro cage no fleas wore found on thorn. I also notiood that if the ruts 
wore kopt, in open cages in a light place, all the fleas that were placed 
on thorn disappeared. 

It would bo possible thus to greatly enlarge upon this subject ; but 
already I have occupied you far beyond the usual time devoted to a 
paper. I had sketched out in my plan of this paper a heading which 
was to deal with the lessons to be learned from the facts placed before 
you. I cannot, however, do so to-day ; perhaps some other opportunity 
may present itself. I will only say that it is obvious that any changes 
which will free Bomlwiy or India of plaguo can only he introduced 
gradually, as the people hecomo more educated and civilised, and learn 
that rats are the most important factor in the spread of the disease. If 
we cannot speedily place a distance between ourselves and rats, wo 
can at least protect ourselves from the danger of their propinquity by 
acquiring immunity to plague by inoculation. This is to my mind the 
only measure that offers any hope in combating the disease in the near 
future. 
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A CATALOGUE OF TIIE IIETEROCERA OF SIKHIM 
AND BHUTAN. 

By G. C. Dudgeon, f.k.b., 

With Notes by H. J. Elwbs, f.r.b., &c. 
and 

Additions by Sir Gkobob F. Sampson, Bart., b.a., f.k.s., Ac. 

Part XVII. 

(Continued from page 613 of VoL X V.) 

Family N OCT U I DAS — contcL 

Sub-family CUCULLIANAE. 

Genus Ouculua, Sohrank. 

1807. C. allmcens , Mooro. 

Sikhim. I have this only from the Punjab, but it is probable that it 
occurs all along tho Himalayas at suitable elevations. (A single speci- 
men from Mbllor identified! by Sir Goo. Ilampson. — II.J.E.) 

1808. C. nigrifascia , Hmpsn. 

Sikhim. Mr. Elwes took a single specimen of this at light, at Dar jeel- 
ing in August. 

1810. C. brevipennis , Hmpsn. 

Sikhim. I have not soon tliis. (1 do not know tho authority for 
the Sikhim specimen recorded by Sir Geo. Hampson, my only oxamplo 
is from tho Nagos.— II.J.E,) (Darjeeling, Mooro Coil, in B. M. — 
G+ F. II.) 

1812. C. pullata , Moore. 

Sikhim. I have seen only this from Kuln in the Punjab. (1 took 
ono of Ihis fine large Cucmllm on Tonglo in July and suppose it to be a 
high-level species.— IEEE.) 

1806a. C . poliorhiza f Hmpsn. 

Yatung. I have a single specimen of this from Mr. Lister obtained 
at the frontier station. Although it is in bad condition it is easily ro- 
cognised by comparison with Sir Goo. Sampson's figure in the Bo* 
Nat. Boo., Vol. XIII. 

Genus Polia, Ochs. 

(Out of all the species placed in this genus in Moths of India and 
recorded from Sikhim it appears from Sir Geo. Hampsou's now 
classification the following Nos. belong to the genus Crymvdes in tho 
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sub-family ACRONYCTINAE : — 1786, 1787, 1788, 1790, 1791, 179e, 
179(1 ; while 1794 is said to bo a Ooonliian of uncertain genus m'd. 
1793 and 1797 are not in tlio B.M. collection and are ilierotore at 
present uncertain. 1 am leaving only the last three in this genus.) 

1791, P. griseimfa , Hmpsn. 

Sikhim, 10,000 ft. No specimens. (1 have four specimens, one of 
which I took on Tonglo, the others at or near Darjeeling. — ILJ.E.) 

1793. P. mkrosticta, Hmjisn. 

Sikhim. 1 do not know this. (The unique type of this camo from 
Holler. I do not know where it was taken, hut I suspect it is not 
rightly placed here. — II.J.E ,) 

1797. P. sinuata, Moore. 

Sikhim, 10,000 feet. (Another of the rarities which I took on that 
wonderfully successful expedition along the Nepal frontier during the 
height of the rainy season in 1886. — ILJ.E.) 

Genus Sydiva, Moore. 

1765. S. nigrosgrisea , Moore. 

Sikhim. Tins species which 1 have not soon would appear to come 
into this sub-family and should therefore he separated from Ancara 
in which it is placed in Moths of India and which latter genus belongs 
to the next sub-family. (I took one on Tonglo in July and have 
others from Atkinson and Mdller, tho latter dated 30th May 1888. — 
ILJ.E.) 

Gonus Elwesia, Hmpsn. 

1597. E , diplostigma , Hmpsn. 

Sikhim, 10,000 feet. I believe this species has been obtained at high 
elevation, but I have not soon it. (The type female I took on Tonglo* 
1 have one male from Knyvett’s collection. — ILJ.E.) 

Genus Bombycia, Steph. 

1710. B. rubida , Hmpsn. 

Sikhim, 10,000 foot. I do not know this, (Tho unique typ© was 
taken by me on Tonglo at light in July and is in rather worn condition. 
— ILJ.E.) 

1799. B. grisea , Moore. 

Sir Goo. Hampson removes this from Pdia to this genus. 

Sikhim, 15,000 feet. (Of this 1 have never soon a specimen except 
in Atkinson’s collection.—- ILJ.E.) 
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Genus Epitnda, Guam, 

1740. E. latjenifera , Mooro. 

Sikhim. This insect was placed with the next in the genus Euplexia 
in Moths of India, hut belongs to this sub-family* (1 have five from 
Sikhim ami one from Manipur which I believe to ho this species. — 
ILJ.E.) 

1751. E. pardaria y Moore. 

Sikhim. Placed in Euplexia in Moths of India, hut should be 
retnovod to this sub-family. 

Sub-family ACRONYCTTNJB. 

Genus Ckymodks, Guen. 

178G. C. herchatra , Swinh. 

Sikhim, 7,000 feet ; Bhutan, 6,400 foot. 1 lmvo only tukon this in 
at light. (This pretty little Noctuid was common on the Nepal frontier 
from 10,000 to 12,000 foot in July.— ILJ.E.) 

1787. C. sikkimewUy Mooro. 

Sikhim, 10,000 foot. (I took two on Tonglo and lmvo anothor from 
the Tibet frontier or Ohumbi valley. — ILJ.E.) 

1788. C. canosparsa , Hmpsn. 

Sikhim, 12,000 feet (This is a common species on tho Nopal frontier 
from Tonglo up to Jongri at 18,000 foot or upwards. — ILJ.E.) 

1790, C.endroma , Swinh, 

Sikhim and Bhutan. Occurs but rarely at high elevations in Bhutan 
in September. (Also common on the Nopal frontier, but I did not take 
it us high up as tho last. — ILJ.E.) 

1701. C. dentata , Hmpsn. 

Sikhim, 10,000 foot ; Bhutan, 7,000 feet. I have five specimens 
brought in by my collectors taken in July. (Rather like, but 1 think 
quite distinct from the last species and found along the Nopal frontier 
from Tonglo to Sundukpho. — H.J.E.) 

1798. ( 7 . castanea , Moore. 

Sikhim, 7,000 feet. Taken by Col. Pilcher probably at Darjeeling 
from whom I obtained a specimen, (I have only one specimen of this 
fine and distinct species from the interior of Sikhim, I do not think it 
occurs at Darjeeling, but if so must bo rare. — H.J.E.) 

1796. ( 7 . junotora, Hmpsn. 

Sikhim, 7,000 feet, (Of this distinot species I have only two from 
Holler’s collection. The elevation given is doubifuh~i7./.&) 



278 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY , Vol. XV L 

Genus Sbsamia, Guon. 

1798a, S.fumea, Hmpsn. 

Sikhim, 1,800 foot. The type of this was taken by mo at Punka baree, 
I have not soon another. This species, which was originally placed in 
tho genus Folia, Sir Goo. Hampson now refers to Sesamia, Guen. 

Genus Shiktta, Wlk* 

1585. S, apicalu, Wlk. 

Sikhim, 8,000 feet. I have taken this at Vah on the Tukvar spur 
and bred others from larva* taken at the same elevation. The dates on 
my spocimons are May, June and August. The expanse of my specimens 
is greater than that recorded in Moths of India, being 47 millim, <$ 
and 58-59 millim. 9 * 

Genus Amphipyra, Ochs. 

1655. A . monolitha , Guen. 

Sikhim. I have this from the Knngra Valley, but never saw u speci- 
men from Sikhim or Bhutan. (Not in B. M, from Sikhim — G.FJI.} 
(I doubt its occurrence in Sikhim — II. J. E.) 

1658. A . cupreipennn , Moore. 

Sikhim. This also I have not seen (Sikhim in B. M. — G.FJL) 

Genus Euplkxia, Steph. 

1711. E. nubilata , Hmpsn. 

Sikhim. Taken by Holier at 6,000 feet. I have no specimens. (Two 
in my collection without oxact locality, — U.J.E .) 

1712. E . indtelans, Guen. 

Sikhim and Bhutau, 1,800-4,000 feot. 1 cannot separate this from 
the next when trying to identify females. The only feature which is 
different in the male is the ferruginous suffusion present in mdwtanty Imt 
I have a specimen of niveiplaga with the white patch on the renifprn* 
which is distinctly reddish on tho underside. My specimens were taken 
in April, May, July and September. (Either species may have the 
white patoh on reniform, — GEM.) 

1713, E. niveiplaga , Wlk, 

Sikhim and Bhutan, up to 5,000 feet. All the forms of this are ap- 
parently equally common. I have taken it in May, June, August, Sep- 
tember, October and November. 

1715* E. fubvUligma, Moore, 

Sikhim and Bhutan, 1,800-6,000 feet. 1 also think that this species and 
tho next will eventually bo found to be one. Tho darker suffusion of 
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the inner half of the fore wing in aodalis is the only distinguishing mark I 
can see in some of tho redder forms of the latter specie*. My specimens 
are all market! May. (1 liave two specimens from Sikhim and one from 
the Khasias whioh agree with the typo of Hadena comtcllata, Moore 
plaoed by Hampson as a synonym of this. — 11. .1. E.) 

1717. E. todalin, Butl. 

Sikhim and Bhutan, 3,000 feet np. A very oommon insoct occurring 
in Muy and Juno. 

1717a. E. oxydata, Hmpsn. 

Sikhim, 7,000 foot. I do not know this. (Sikhim, Pilc/mr in B. M. 

— g. f. n.) 

1795a. E. pyroxantha, Hmpsn. 

Yatung. This will probably bo found on this sido of the passes also. 
Sir Geo. Hampson thinks that tho position of tho insoct is bettor in this 
genus. It was originally described as a Folia. 

1721. E. conducta, Wlk. 

Sikhim and Bhutan, 1,800-2,500 foet. This is a common species oc- 
curring in May, Juno, August and September. The form yalaxia, Butl., 
is rarer and I have only taken it at 4,500 feot in Sikhim and in tho 
Kangra Valley. Apart from the differenoo in the ground colonr of this 
latter form from typical eonduota the reniform which is formed of dis- 
tinct white spots in a olustor is much further from the postmediul line. 
It seems to me to bo distinct, but my series is not long enough to 
determine. 

1722. E. albimacutala, Moore. 

Sikhim and Bhutan, 2,000-5,000 feet. Not unoommon in May, 
J une, August and September, attracted to light. (I took it at Darjeel- 
ing at light. — H.J.E.) 

1728. E. leucospila , Wlk. 

Sikhim and Bhutan, 1,800-7,000 feet. This speoies has apparently a 
greater range in elevation than the last, but I have not taken it so 
frequently. (I took this at Darjeeling and have it also from Manipur. 
— 

1724. E. dbirena, Moore. 

Sikhim. I have only one specimen with no elevation recorded. 
(Four specimens from Mollor’s collection, of which one is dated 21st 
October 1888, probably from lour elevation,— HJJS.) 
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1725, E . mbcttrva , Wlk* 

Sikhim, 1,800 feet. This is a rare species in Sikliiin ; my only 
specimen was taken by me at light at Punkabaree in April, 

1787. E. metallka, Wlk. 

Sikhim. I have not seen this species. (Sikhim, Atkinson , Midler in 
B. M. — G.F. II) (I have four specimens of this tine species from 
Atkinson’s and Mbllor’s collections. — ILJ.E.) 

1728. E. discisignata, Moore. 

Sikhim and Bhutan, 6,400-0,700 feet. I took a specimen in Septem- 
ber at Rissoom and another in the same month at Pashetong. (A 
common species at Darjeeling at light and varies a good deal* 1 also 
have it from the Naga Hills. — ILJ.EI) 

1780. E. chalybeata , Moore. 

Sikhim and Bhutan. 1 have one specimen of this taken by my 
collectors in Bhutan, but with no record of elevation or date. ( 1 took 
this at light on Tonglo and have it also from Mdller’s collection. 

— h.j.e . ) 

1732. E. melanospila , Roll. 

Sikhim and Bhutan, 1,800-7,000 feet. A very common species 
especially at about 5,000 foot. My specimens are dated May and 
September. 

1733. A* aurigera , Wlk. 

Sikhim and Bhutan, 2,500-10,000 feet. A common insect attracted 
to light at many different elevations, I have specimens taken by 
myself at Tukvar, Badam tarn, Fagoo, and Darjeeling in March and 
June and lmvo received specimens through my collectors from Yatung 
and tho Sikhim frontier. 

1734* E . albinota , Moore* 

Sikhim, 9,000 feet. 1 have only one specimen taken in the interior 
in July. (Ateo taken by me at light on Tonglo in July.— Hj.E.) 

1734b* E . chlorogrummata , Hmpsn. 

Sikhim, 1,800 feet. I took one specimen which is now in the 
British Museum collection as the type at Puukabaree. 

1735. E. aurovmdis , Moore. 

Sikhim and Bhutan, 1,800-2,500 feet.— -I have only taken this in 
August and September attracted to light. It is apparently not very 
common* (The form albidma, Moore which Hampsou treats as a 
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synonym, seeing to me distinct, I have three from Sikhim and one from 
tlw Khasi $ which agree with each other. — H. J. E.) 

1736. E . liierata , Moore. 

Sikhim. I do not know this. (Sikhim, type Moore coll., and Pilcher 
in B. M F L II.) (I have two of this pretty species, one of which 
1 took at light at Darjeeling in July. — H. J* E.) 

1737. E> ealamistrata f Moore. 

Sikhim and Bhutan, 8,000-5,500 ft. Occurs bat not commonly in 
September and October. (I took it also at Darjeeling . — II .7. E.) 

1738. E . aurantiaca , Hinpsn. 

Sikhim, 8,000 feet. I have not seen this. (I have four specimens 
which came from Holler’s collection.—-" II «/. E\) 

1739. E . stellifera , Moore. 

Sikhim and Bhutan, 6,700 feet* An insect which 1 take to be this 
species 1 took at Pasheteng in September. 

1741. E. plumheola , Hmpsn. 

Sikhim. 1 do not. know this species. 1 Irnvo six specimens from 
Holler’s collection, some dated June. A very distinct species. — II J. E.) 
1742. E. gemmifera , Wlk. 

Sikhim and Bhutan. 1 have a specimen taken in Bhutan in May. 
(Not a rare species in some parts of Sikhim, but X never took it myself. 
E.) 

1743. E. alhovittata , Moore. 

Sikhim and Bhutan, 8,000-7,000 feet. A common ingeot attracted to 
light in June, September, October and November. (This agrees with 
a specimen in Dick’s collection from N. Japan. The var. sinmta , Moore 
has much narrower silver bands . — II J \ E.) 

1744. E . disMa, Moore. 

Sikhim. I have not seen this. (Sikhim, Pilcher in B, M.— G. F. H.) 
(I have only one perfect specimen of this very beautiful species from 
Knyvett’s collection taken 14th May 1889 . — II J . j K) 

1747. E. indka, Moore* 

Sikhim. (This ttoftnot easily be identified, but I have one which 
I took at Darjeeling which 1 believe to be this. — B+J.E.) 

1749* E. ptdthmrima, Moore. 

Sikhim. 1 have only taken this in the Kmtgra Valley and have 
specimens from Kulu. , It must be rare in Sikhim. (I have several 
specimens, of which I ttiok two at light on 
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1750. E . atrovirens, Moore. 

Sikhim, 7,000 feet. Two specimens taken at light in July, (Not 
are at light at Darjeeling . — IL J. E.) 

1752. E. venosa 7 Moore. 

Sikhim. I have not taken this. (Sikhim, Russell in B. M. — G « F. JBf*) 

1753. E. confluent , Moore. 

Sikhim. Another insect unknown to me. (Both of the above are 
unknown to me and must bo rare in Sikhim , — IL J \ E.) 

1754. E. mucronata> Moore. 

Sikhim. (I have three from Muller's and one from Atkinson’s collec- 
tion.—#. J. E.) 

1755. E. t'camba , Swinh. 

Sikhim and Bhutan, 7,000-10,000 feet. This seems to be not un- 
common in July at high elevation, but I have never taken it myself. I 
have only five examples taken by my collectors. (Quite a common 
species on Tonglo in July and oocurs at Darjeeling also. — II. J . El) 

1756. E . costalis , Moore. 

Sikhim and Bhutan, 6,400 feet. 1 took two specimens at Rissoom 
In September. (Two from Sikhim in iny collection and two from the 
Khasias . — IL J. E.) 

1756a. E . nheifama , Wlk. (Plate III, Fig. 27.) 

Sikhim. My only specimen was taken by me at light at Punka- 
bar oe and is now in the British Museum collection. 

1869. E . ochmjmncta, Hmpsn. 

Sikhim. This is unknown to me, It was included in the genus 
Caradrina until now. There is a specimen from Col. Pilcher’s col- 
lection in the B. M. (The type from Mollor’s collection agrees with the 
Kliasia specimen. — H % J % E .) 

1757. E. mridinigra , Hmpsn. 

Sikhim. I have only one specimen with no record of elevation or 
date upon it, 

1758. E. cyanolinea , Hmpsn. 

Sikhim, 10,000 feet. I do not know tins. ( A high elevation species 
Which I took at Tonglo ocours also up to 12,000 feet. — H. J . E.) 

1758a. E . consermdoides, Hmpsn. 

Sikhim. Described from specimens in Col. Pilcher’s collection. I 
do not know it. 

1760. E. partita, Moore. 

Sikhim, 10 f 000 feet. {Pilcher in B. P. H.) 
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1761* E. lagemformis f Hmpsn. 

Sikhim* (I have four from Moller’s and one from Atkinson’s collec- 
tion. — H. X E.) 

1762. E. heterocampa , Moore. 

Sikhim. I do not know any of these last threo. (A distinct species 
which I took on Tonglo at, light in July, and which occurs along the 
Nepal frontier up to 12,000 feet. — B. J. E.) 

Genus Angara, Wlk. 

1767. A . rubra , Hmpsn. 

Sikhim, Yatung. I have one specimen from the latter locality with 
no date. (I have one from Sandukpho, about 12,000 feet, and another 
from Holler’s collection. — II. X E.) 

1768. A. thalpophilohles, Wlk. 

Sikhim, 1,800 feet. 1 have taken this at light in May, Juno and 
July at Punkabaree. 

1770. A. glaucochlora, Hmpsn. 

Sikhim. 1 do not know this. (1 havo one from Holler’s collection 
(the type) and throe from the Khasins which agree with it. — H . J . E.) 

Genus Magma, Wlk. 

1771, M. tenehrosa , Moore. 

Sikhim and Bhutan, 1,800-8,000 feet. I have six specimens taken by 
me at light at Fagoo and Purikabaree which shew great variation in the 
markings of the forewings. One specimen has a central longitudinal 
fascia with white patches Imlow it. I have specimens from the Kangra 
Valley also taken in July and September at 4,500 feet. My Sikhim and 
Bhutan examples were all taken in July and August. 

Genus Eurois, Hiibn. 

1772. E. retrahens , Wlk. 

Sikhim. I have not taken this, (I have taken this at Shillong in 
the Khosia hills, but never saw a specimen from Sikhim and doubt its 
occurrence there. — II. J. E.) 

1774. E. decorata , Moore. 

Sikhim and Bhutan, 6,000-7,000 feet. I have two examples takon by 
my coUeotors in July and September. (One of the commonest species 
at light on Tonglo and extends along the Nepal frontier to 12-18,000 
feet. — /?♦ X E.) 

1775. E . separata, Moore. 

Sikhim, I have no specimens of this. (I took two on Tonglo and 
got another from the same frontier-*-//. X E.) 
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1776. JS. aimulata , Moore, 

Sikhim and Bhutan, 6,000-7,000 feet. I have n specimen from 
Lingtu token in September. — (1 have three M oiler's collection.—* 
IL J. E.) 

1835. — 2J. monilis, Moore. 

Sikhim. This insect was originally placed under the genus Amyna 
in Moths of India. I have not seen a specimen. (I also have not 
seen it. — H . J. E.) 

1780. E . lenco&ticta , Moore. 

Sikhim, 10,000 feet. I do not know this. I have nothing that I 
can identify certainly with this. — //. J. E.) 

1780a. E . chalcocfdora , Hmpsn. (Plato II, Fig. 9.) 

1781. E \ jlavipicia, Hmpsn. 

Sikhim. Another insect I have not received. (I have only the 
type specimen from Muller’s collection. It is probably a high-level 
species. — H . J . E) 

1782. E* fortissima, Moore. 

Sikhim and Bhutan, 2,000-7,000 feet. All my specimens were 
taken by me at light in September. The male has a curved tuft of 
long scales each side of the last segment of the abdomen. (I have 
only two specimens from Atkinson’s collection.—//. J. /£.) 

1783. JS . cuprima , Moore. 

Sikhim and Bhutan. I have specimens taken in May and August 
at about 5,000 feet elevation. It was originally named chalybeata , 
Wlk. in Moths of India. (I believe that I have two species under this 
name which were taken on Tonglo at light, but I cannot identify them 
certainly. — H \ J \ E.) 

1783a. E. chalybeate * , Wife. 

Sikhim. I da not know this. 

Genus DirTHBYOiA, Stoph, 

1800. I?. nocturna % Hmpsn, 

Sikhim and Bhutan, 1,800-45,000 feet. This is a very common insect, 
especially at the lower elevations. I have taken it throughout the 
rains at light at Tukvar, Badamtam, Punkabaree and Fagoo. r 

1802. D 0 sikkima, Moore. 

Sikhim. My only specimen is now in the British Museum oojlep- 
tion. (I have specimen from Moller’s collection dated 2nd Jurm,-^ 
//. J. E.) 
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Genus Acbonycta, Ochs, 

1813. A. ancedina , Bath 

Sikhim, 6,800 feet, I have only one example taken at the electric 
lamps in Darjeeling in June. 

1816. A* sinens 9 Wlk. 

Sikhim and Bhutan, 1, 800-3, 000 feet. I have four specimens, three 
of which I took at Punkabaree in July, August and October and the 
othor at Fagoo in August. The male differs from the female in 
having the forewing slightly more prolonged and the hindwing reduced 
in area, vein 4 being more nearly approximated to C and forming a 
slight fold between them. (I have ono only from Moller’s collection. 
—H. J. E .) 

1819. A. denticulata, Moore. 

Sikhim, 1,800 feet, I took one female at Punkabaree in July. This 
sox differs from the male in the hindwing being completely suffused 
with brown. My sj>eoimen otherwise exactly corresponds with Butler’s 
figure in 111. Hot, vii, pi. 125, fig. 8. 

1822. A. faseiata , Moore. 

Sikhim, 1,800 feet. I took one example at light at Punkabaree in 
July. My specimen is a female and corresponds fairly well with 
Butler’s figure of “ Ilyboma divisa, Moore” in. 111. Hot vii, pi. 125, 
fig. 7. 

1823, A . obliqua, Moore. 

Sikhim and Bhutan, 1 ,800-3,000 feet. This is the commonest species 
of the genus which 1 have taken within these limits, My specimens as 
present in my collection were taken by me at light at Punkabaree and 
Fagoo in May, June, July and August, The dark fascia on the fore- 
wing from the middle of the costa through the reniform to the centre of 
ihe inner margin distinguish it from any other Acronycta I have seen. 

Genus Tqxooamfa, Guen. 

1826. T . dmigera, Wlk. 

Sikhim. (1 have a specimen from a high elevation on the Nepal 
frontier which I cannot distinguish from those from the Khasias and 
Burmah.—H J. E.) 

Genus Conskbvtjla, Grote. 

1827. C . meftea, Moore. 

Sikhim, I have only taken this twioe in Sikhim. My specimens 
* are* unfortunately ' without ''date or elevation. I took a specimen also in 
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the Kangra Valley, Punjab, in September at 4,500 feet. (I have speci- 
mens from Mdller's and Knywett's collections, but never took il 
myself*— -if* J* E<) 

Genus Prodknia, Guen. 

1829. 1\ littoral is, Boisd. 

Sikhim and Bhutan, up to 6,000 feet. A common insect attracted 
to light from June to September, 

1829a, i\ symtictis, Hmpsn. (Plato II, Fig. 23.) 

Sikhim, 1,800 feet. I took one specimen at Punkabaree in August 
1897. 

Genus SronoPTKBA, Guen. 

1831, /S', mauritia , Boisd. 

Sikhim and Bhutan, up to 5,500 foot. A very common and some- 
what variable insect of which I have specimens taken in March and 
from May to November. 

Genus Amyna, Guen. 

1833. A» selenampha, Guen, 

Sikhim and Bhutan, 8,000 foot up. A variable insect occurring in 
large numbers in some localities particularly attracted to fruit. I have 
taken it in June, July and August. One form has a large white spot 
below the reniform on the forewing. 

1833a. A. apiccdis , Moore. 

Sikhim and Bhutan, 1,800*2,500 feet. Not uncommon in June, 
October and November. Occurs in the Kangra Valley also. 

1834. A. octo, Guen, 

Sikhim and Bhutan, 1,800-3,000 feet. Very common with at least 
three fairly well marked forms, some of which may prove to lie distinct. 
One red form with a sub-apical grey spot on the forewing has the 
forewing somewhat truncated ; this is probably the form renalis , Moore* 
Genus Bbrrksa, Wlk. 

1837. B . tivrpis , Wlk. 

Sikhim and Bhutan, 1,800-3,000 feet. I have six specimens in my 
collection taken by me at light in July, September and November at 
Fagoo and Punkabaree. 

Genus Caixopistbia, Hiibn. 

1838a. C . mriegata , Swinh. (Plate III, Fig. 25.) 

Bhutan, 3,500 feet I took three specimens of this at light at Fagoo 
in August and September. 
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1839. C . Hrifftlineata , Hmpsn. 

Sikhim. I hare not seen this. (Two from Mbller's collection and 
*>ne taken by myself near Darjeeling agree together, but differ in 
being larger, paler and with the apical markings on the forewing some* 
'what different from two Khasia specimens so named by Sir Geo. 
Hampson. — //. X E .) 

18396. C. harmonica , Hmpsn. 

Sikkim, 1,800 feet. I took one specimen of the type at Punkabaree 
at light. It curiously resembles a well-marked specimen of Caradrina 
transversa^ Moore. 

1842. C . repleta, Wlk. 

Sikhim, 1,800*3,000 feet. I took this fairly commonly at Punka- 
baree in May, July, August, September, October and November. 

1843. C. rivulartey Wlk. 

Sikhim and Bhutan, 1,800-3,000 feet. Very common in June, 
August, September, October, and November at light at Fagoo and 
Punkabaree. I have two specimens also from the Kangra Valley 
takon in August at 4,500 feet. 

1846. C . fdacodmdesy Guon. 

Sikhim and Bhutan, 1,800-3,000 feet. Common at light in June, 
July and August. 

1848. C. indica f Bull. 

Sikhim and Bhutan, 1,800-3,000 feet. I have six specimens taken 
by me at light in June, July and August at Punkabaree and Fngoa 
and six more taken in June and July at 4,500 feet in June and July 
in the Kangra Valley. 

1849. <7. reeurvata, Moore. 

Sikhim and Bhutan* 1,800-5,500 feet. I have seven specimens of 
this taken at light in June, July, August and September at Tukvar, 
Fagoo and Punkabaree. 

Genus Elusa, Wlk. 

1850. E . hiparsy Moore, 

Bhutan, 2,500 feet. Occurs commonly at Fagoo in July and OctoW. 
It is distinguishable from U. antennata, Moore, by the outer third of 
forewing being pale reddish brown. 

1851, E. ct/athicornh, Wlk. 

Sikhim and Bhutan, 1,800-8, 000 feet. Common at Punkabaree and 
Fagoo. Some specimens have the reniform spot pure white. My spe- 
cimen I took at light from June to September. 
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1852* i7. antennafa, Moore. 

Sikhim ami Bhutan ; 1,800-3,000 feot. Common at light from 
May to September. 

Genua Cabadrina, Ochs. 

1854. C . cognata Moore. 

Sikhim and Bhutan, 1,800-3,000 feot. I have taken this at Badam- 
tarn, Fagoo and Punkabaree chiefly in June and July. It is not very 
common. 

1855. C . exigua, HUbn. 

Sikhim, 1,800 feet. I have only two specimens of tills insect which 
1 took at light at Punkabaree in March. 

1856. ( 7 . kadenn, Froyer. 

Sikhim and Bhutan, 1,800-5,000 feet. I have five specimens of this 
species taken at light. They were obtained in January, March, Juno 
and October. Thore are generally four conspicuous black specks on the 
costa, and the reniform and postmedial line are generally defined with 
ochreous rod. 

1857a. C. terminata , Hmpsn. 

Sikhim and Bhutan, 1,800-2,500 feet. A very common insect, espe- 
cially at Punkabaree. It is somewhat like C. kadenii , Freyer, but the 
forewing is always shorter, there are never more than two black speck# 
on the costa, and the area beyond the posi medial line is generally suf- 
fused with cupreous fuscous. I have seventeen specimens in my collec- 
tion taken by mo at light in January, March, May, June, July, Septem- 
ber and October, 

3 858a. (7, adrescent, Hmpsn. 

Sikhim, 1,800 feot. This species, of which I obtained a number at 
Punkabaree, is very distinct from anything else I know in the genus. 
The large quadrate black patch on the costa at the middle and the black 
patches on the postmedial area combined with the buff-white ground 
colour give it the appearance of an Ammyvta. Sir Geo. Hamjmon 
thinks this may be referable to the genus Euplexia* 

1860, C. delecta , Moore. 

Sikhim and Bhutan, 3 ,800-3,000 feet, This is not uncommon in 
the winter and spring months at low elevations. I have ten specimens 
in my collection bearing dates February, March, April, October and 
November. The orbicular and reniform spots on the forewing are 
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represented by black subquad rate patches divided up by fine pale lines, 
the former into 5 and the latter into 9 parts. 

1867. C. transversely Moore. 

Sikhim and Bhutan, 1,800-3,000 feet. This is another well-marked 
species which I have taken commonly at light at Punkabaree and 
Fagoo from May to September. 

1872. C. pkta , Swinh. 

Sikhim. I have not seen this, (1 have four specimens from Muller’s 
collection which agree with one from tho Ivhasias, It seems to me that 
the species included in Caradrina differ so widely in fancies that they can 
hardly be kept under one genus. — B . «/. E .) 

1874. (7. jtectinata , Hmpsn, 

Sikhim, 1,800 feet. Occurs rather rarely at Punkabaree in July, 
September and October. 1 have also a specimen of a female from the 
Kangfsi Valley (Punjab) identified by Sir George Hampson. The male 
has the antenme pectinated. 

1875. C . reclusa , Wlk. 

Sikhim, 1,800 feet,. I have only two specimens of this rare species. 
The forewing somewhat resembles that of C. lineosa , Moore, but is 
suffused with ochroous on the basal half) and the collar and abdomen 
are black. 

1876. ( 7 , externa , Wlk. 

Sikhim and Bhutan, 6,700 feet. I have only one specimen that I 
took at Pashotong in October. (A single specimen from Atkinson’s 
collection. — //. «/. E\) 

1877. < 7 . lineosa , Moore, 

Sikhim and Bhutan, 1,800-3,000 feet. I have fourteen specimens 
of this, one of which was wrongly identified by Sir Geo, Hampson as 
Iladmacra placida , Moore which in placed as a synonym off ( 7 . qnadrir 
punctata , Fabr. The reniform is generally composed of a round white 
speck with a smaller one above it, but there is sometimes a third one 
below as well. In the specimen referrod to as identified as JRadinaera 
placida the specks are suffused with reddish. 

1879. C 1 divisa, Moore. 

Sikhim. Sir Geo. Hampson says that this is not from Sikhim in 
B. M. (I have two, from Kynveit’s and two from Mfiller’s collection 
which agree with the type of durna* — jEf. J7 JR) 

18 
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1882. <7. eervma, Mooro. 

Sikhim. I have not taken either of these last two. (I have not seen 
this.— II. J. E.) 

1883. <7. castaneipars , Mooro. 

Sikhim, 6,400 feet, I lmvo only iaken this on two occasions. A spe- 
cimen in my collection is marked 4< Rissuom September/* 

1887. Co fasciata, Mooro. 

Sikhim, 6,700 feet. I have two sjKKamens which I took in September 
and October. (Common at light at Darjeeling, 1 am not sure that I 
have not two species under this name. — IL J. E.) 

1889. C. indistinct a, Moore. 

Sikhim and Bhutan, 1,800-3,000 feet. A very common insect at 
Punkabaree, but taken only in the cold weather. My specimens are 
dated January, March, September, November and December. The 
forewing of this species is much broader than that of other species of the 
genus, the third joint of the palpus is long, and the collar somowhafc 
peaked. The reniform spot is dark and indistinct, reticulated with lines 
of the ground colour. The postmedia] line sometimes has a series of 
black streaks between the veins on both sides of it. 

Genus Tathohhynchus, Hmpsn. 

1890. j (\ vinctalUy Wlk. 

Sikhim and Bhutan, 1,800-2,500 foot. Occurs, but not commonly, 
in Juno and July attracted to light. 

Genus Auchmib, Hiibn. 

1941. A. intermedia , Brem. 

Bhutan, 6,400 feet. I only took this once at Bissoom, but have 
specimens from Simla and from the Kangra Valley. (I have only 
one from Sikhim, where it must, be rare, — if. J. E.) 

Genus Nonagria, Ochs. 

1943. N. mferens , Wlk. 

Sikhim, 1,800 feet. This is rare in this locality. I took two specimens 
at light at Punkabaree in June and October. ( I have only seen one 
from Sikhim taken in August. — 1I 4 J. E.) 

1945. N. robust a, Hmpsn. 

Sikhim. I do not know this. ( 1 have four of this fine species from 
Holler’s and one from Knyvett’s oulleotion, I believe it to be a high- 
level species. — II* J, E.) 
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1946. N. submar yinalis, Hmpsn. 

Bhutan, 2,500 feet. 1 have one specimen taken at light in May. 

Genus Lhooyma, Guon, 

1958. L. tibialis , Wlk. 

Sikkim and Bhutan, up to 5,000 feet. A common insect attracted 
to light in May, June and August. 

1959. L. judicata, Wlk. 

Sikhim, 1,800 feet, I have only one specimen of this. My specimen 
is without the black costal marks, but has postmedial curved and sub- 
marginal straight lines of indistinct fuscous scales. The hind wing has 
threo minute black specks on the sulmpical margin, 

1960. X. biplaaa , Wlk. 

Sikhim. I do not know this. (I took u single perfect specimen of 
this beautiful and distinct little species at sight at Darjeeling on 20tli 
Juno 1886. — II. J. E.) 

1960 a. X, pilcheri , Hmpsn. (Plate II, Fig. 2.) 

Sikhim. The type of this was procured by Colonel Pilcher at Dar- 
jeeling. 

1961. X. maculata 1 Hmpsn. 

Sikhim. ( I have a specimen taken by Dudgeon which agrees with 
the type. — 1L J. E.) 

Genus Apsabaha, Moore. 

1962, A . radians , Wostw. 

Sikhim and Bhutan, 4/5,000 feet. This is a rare species, of which 1 
have only taken three specimens. It occurs in May and June. 

Genus Oosmia, Ochs. 

1873, C\ ochrcimarga ) Hmpsn, 

Sikhim, (Pilcher) in British Museum collection. This was originally 
plaoed in Caradrina . Cosmia is in Acontiinoc in Moths of India, but is 
removed to here doubtfully by mo. (I took the type of this at Dar- 
jeeling at light in August and have two others from Sikhim*—//. J* E.) 
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NOTES ON SNAKES COLLECTED IN CANNANOHE 
FROM 5th NOVEMBER 1903 TO 5th AUGUST 1904. 

By Oapt. F. WALL, i.m.s., c.m.z.b. 

(Read before the Bombay Natural Ui story Society on 1C th March 1905*) 

Fam ily Typhlopid A 
Typhlops Acutus. 

This snake is called by the Malabaris u Kooroodan pamboo,” “ blind* 
snake,” which name is also applied to the Ctocilian Urwotyphlus 
oxyurm . A single adult spooimon was brought to me alive on the 
2nd December. It wriggled vigorously in my grasp, but made no 
attempt to bite me. 

Family BOIDJE. 

Sub-family BoiN^r, 

Fry 7 conicus . 

An extremely common snake, called by the natives “ Mandalee.” 
Tins name is also given by them to Russell's viper, from which they 
are apparently unable to distinguish it. They are extremely afraid of 
it, and many have been the entreaties I have received not to handle 
it. I have had many in captivity, but it is an uninteresting, sluggish 
reptile, and does not thrive well, usually refusing food. It will some- 
times snap at an offending object, but as often takes little or no notice 
of it, and will even refuse to retract its nose from the glass of its cage 
when drummed against. Its courage and strength are exemplified 
by its power of overcoming full-grown squirrels (Sciurus palmw'um ). 
On two occasions I had captor and victim brought in to me, and one of 
these snakes only measured 1 foot 4-J inches ! I have often wondered 
what tactics it can adopt to effect the capture of these very active and 
comparatively large creatures. These are not the only instances known 
to me in which squirrels have fallen a prey to this snake. One specimen 
had swallowed a large frog (Rana tiyrina). Another of 9£ inches had 
oaten some email mammal, too digested to identify. It kills its victims 
by crushing, and I have always found them dead before the snake has 
begun swallowing. It has a habit, like many other snakes, of crouching 
or pressing itself to the ground when molested, and this is most noticeable 
in the hinderpart of the body. Its movements are slow, and it cannot 
be got to hasten; on the contrary, if worried, sulks, and remains ooiled 
unci stationary. X obtained 36 specimens. The sex is not recorded in 18, 
and of the remainder 9 wore males and 9 females ; 15 were obtained in 
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the driest and hottest months, viz., March and April* In the wet months 
they were correspondingly scarce, May, Juno, and July producing only 
5 specimens. My largest specimen was 2 feet 4f inches, and the 
smallest, which, I believe, was a hatchling, was inches. The navel 
involved 5 ventral shields, and 43 intervened between it and the anal. 
A pregnant female, 1 foot 8 J inches, contained 6 eggs with no trace of 
embryo on the 7th December 1903. 

It is quite oommon to find some of the sub-caudals divided. The 
first infralabials sometimes fail to moot behind the symphysial. 

Family COLUBRIDJS. 

Sub-family CoLUMUNM. 

Lycodon aulicus. 

Called by the natives “ Ohoorrta.” Of the 50 specimens collected 
the sex is not noted in 7, and of the 43 remaining 25 worn females 
and 18 males. The females have longer bodies than the males and, it 
seems, rather shorter tails. 

Ventrals J 192—203. Rub-caudals 55—70. 

„ $ 177— 186. „ 63—73. 

Only 8 specimens exceeded 2 feet in length. 

It was fairly abundant throughout the year, hut perhaps more so 
during the dry weather. 

I found a gecko ingested on two occasions and a mouse once. 

It will be observed that I have recorded in the following table a very 
fair sequonoe of events from the reported coition of a pair in Novem- 
ber to the appearance of hatchlings in May and June. The smallest 
mother was 1 foot 6J inches long. The eggs, from 8—10 in number, 
were unusually elongate, being often more than twice as long as broad 
and the largest measured If inohes in length. I failed to hatch any 
of these out in spite of many endeavours. Hatchlings measured from 
7£-"-7f inches, or about one-third the length of a large adult. The 
navel involved 3 — 4 ventrals, and 20—23 ventrals were interposed 
between it and the anal. 89 of the 50 specimens belonged to 
Boulenger’s varieties D and E* ( the L . capucinm and the X. 
unicolor of Bole.), neither of which, however, I think, can claim to be 
regarded as distinct forms, as I found every gradation between 
them. In fact, two hatchlings obtained on consecutive days from 
the same small heap of tiles, and which, I think, may reasonably be 


# Oat. Saaks*, Brit. Mas., Vol, 1, yy. 358*4. 
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considered as members of the same brood, were a good deal dissimilar,. 
The one typical of variety D had 20 conspicuous saffron bars on the 
body, and an occipital bar ; the other, almost typical of variety E, 
had a few barely perceptible indications of bars on the forebody, and no 
ocoipital bar. The colour in all these was lightish brown, of vari- 
able shades, like tea and milk, or an unvarnished new cedar pencil, and 
in almost every specimen the bars were distinctly yellow and not white. 
The yellow, however, speedily becamo white in spirit. The bars which 
numbered as many as 24 on the body involved 1 — 2 scales vertebrally, 
and the intervals longest anteriorly 6 — 10 scales. Seven specimens I re- 
ferred with some doubt to Boulenger’s variety A, This very handsome 
form constitutes a very distinct variety, and resembled the young trait 
so closely that I was most oareful to assure myself of its identity before 
handling it. These specimens were so remarkably similar as to leave 
tlio impression that they must breed true inter se. The colour 
was chocolate or dark purplish-black, and there wore from 11 — 19 well- 
defined white bars on the body, involving 2 scales vertebrally, the 
intervals longest anteriorly involving 12 — 19 scales. Usually some of 
the anterior labials wore mottled brown, otherwise these shields were 
uniformly white. 

Many — in fact, most — of my specimens were caught at night by 
warders at the jail during their rounds, illustrating what is already 
well known of its nocturnal habit. Many have been caught in 
the near vicinity of, if not actually in, habitations. I found them 
agile creatures, displaying sometimes much spirit. 1 was frequently 
bitten by them in attempting capture or handling those in 
captivity. Many specimens, however, when grasped gently- — an art in 
which I am little proficient — displayed little or no vice, and suffered 
themselves to be handled with impunity. The bite is trifling : it cannot 
be said to oause pain, though one is sensible of the impress of their 
teeth on the skin, and sometimes even a minute speck of blood may be 
discerned at the spot. On one occasion one vibrated its tail vigor- 
ously under excitement I have known it more than once fix itself into 
rigid coils, so that I could toss it like a bit of knotted cane into the air, 
without it loosening its folds. Its climbing powers are very remarkable 
and little inferior to some of the tree-snakes. I have seen it many 
times clamber with the ease of a lizard up the perpendicular &ces of 
its box, and retain its grasp while stationary in a wonderful manner. 
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Ly codon travaneoricus. 


One specimen only came into my hands. It was a live female 
measuring 1 foot 5f inches, tail 3$ inches, and it allowed me to handle 
it with impunity. In color it was dark purplish-brown, the dorsal 
bars and flank reticulations bo common among members of this genus 
were straw coloured. After two days' immersion in spirit the yellow 
had become white. Ventrals 177. Subcaudals 65, all paired. 

P OLYODONTOPHI9 SCBPUNOTATtrS. 

I obtained one small specimen, I think a female, 8$ inches long, of 
which the tail accounted for 2 inches. Ventrals 102. Subcaudals 67. 
The navel involved 3 shields and 28 intervened between it, and the anal 
Temporal single, and In oontact with the 7th only of the labial 
series. A ouneate scale is wedged, between the 7th and 8th labials 
which, if included as a labial, would make these shields number 10. 

* Implies intermediate between D nod B. 
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Oligodon tubgriseus. '* 

Natives called this “ Ohoorto/’ bat they confuse it, I think, with 
Lycodon aulicus which is universally called by this name. 1 got 4 
specimens, one live adult was an aotive, and restless little creature, 
wriggling constantly from my grasp, but offering no malice. The one 
caught on the 14th March was evidently a hatchling. It measured 
4}$ ff , about iquarter the length of a good sized adult. All belonged 
to var A. (Boulenger)*, The nasals are peculiar, and appear to me to 
be divided into 3 parts by a Y-shaped suture, the arms of which are 
wide, and the nostril is slit-like and occupies the anterior arm. 
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Zaments mucosm . 


This is called u Chayra” by the natives. Of the 56 specimens, the 
sex was unrecorded in 19, Of the remainder, 19 were males, and 18 
females. 

It would appear from the accompanying table that it was most 
abundant in the cool weather, but this conclusion must be made with 
reserve, as I discouraged the capture of this species. I think it is pro-* 
bably equally in evidence all the year round. 

Frogs, and especially Rana tigrina , seemed to form their staple diet. 

The only two pregnant specimens wore obtained in August and 
November, the eggs numbering 13 and 11, respectively. Though I 
hove always failed to make one menace me in the open, even when at 
bay, 2 specimens I had in oaptivity showed themselves extremely vicious 
hurling themselves repeatedly against the glass of their cages in their 
endeavours to strike at me. Both, too, during these outbursts of anger 
gave vent to a peculiar noise. I have never heard any other snake 
produce, resembling that scolding sound made by oats when brought 
to bay. Coincident with this remarkable sound, and probably in 
some way concerned in its production the neck, and upper btfdy 
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for some inches were markedly compressed, and the throfct pouched. 
If the *snake was attentively observed at this time it was 
noticed that the altered Ventral contour with its bulging down- 
wards, corresponded to an equal bulging upwards of the dorsal aspect,, 
which could only have been achieved through an arching of the spine. 
This snake is active, and has always appeared to me very swift in its 
movements* and I Was much surprised therefore on June 6th when I 
gave chase to one in full flight measuring 5 feet inches and caught 
it up, and killed it. I paced the ground traversed hy both, and found 
I had run 88 yards whilst the snake covered 18. I frequently en- 
countered it in the paddy fields, and have met as many as 7 in one 
day. When it took to the water, it kopt its head above water, and 
could rarely be induced to immerse it. 

The male appears to grow to a greater length than the female 
and this is especially interesting with reference to a remark of Dar- 
win's, who says* he is informed by Dr. Gunther that in snakes the males 
are always smaller than the females. Of the 14 specimens measuring 6 
feet and over in which the sex is recorded, 11 were males, and 8 females 
and the longest male measured 7 feet 6| inches against the 6 feet 6 
inches of the longest female. 

Beferenoe to the following table shows that the scales ure subject .to 
much variation : — 
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* 

*«* 



... 

17 

16 

14 


22-5-04. 


6' 10" 

t' 3f 

... 

... 

... 

»« * 

... 


80-5-04. 


v sr 

r 8f 

202 

137 

17 

17 

14 

Tail incomplete. 

6-6-04. 

9 

5' or 

1» 7" 

200 

. 

17 

16 

12 

6-6-04. 

s 

6' 6" 




17 

16 

12 

(7th labial confluent 









with a posterior 
temporal. 


22-6-04. 

$ 

4' 4" 

V 3j" 


f*e 


... 


Killed in act of swal- 









lowing a frog. 

24-0-04. 

$ 

7' 0:1' 

r nr 

196 

128 


... 


4 loreals on left side. 


i 

; 





Contained a large 
rat. 

! 



29-6-04. 

$ 

3' 1* 

’O' 11" 

192 

182 

17 

16 

14 

4th labial subdivided 

! 









to form a second 
subocular. 

11-7-04. 

$ 

3' nr 

l' 2" 

195 

131 

17 

17 

13 

Ant. chins touch 4 







labials on right 
side. 




1-8-04. 

■ 

$ 

5' 9j" 

1 # 74" 

197 

127 

17 

17 

14 

Labials 9 with the 5th 







and 6th touching the 
eye on left side. 













Contained 13 eggs 










measuring H" — la" 

v 7 ** * N 

A 80 To • 


Dendrophis pictus . 

The “ Villoonee ” prunounoed more like “ Billoonee ” of the Mala- 
baris, from, I am told, “ Villao,” a bow, and “ Ooni,” to thrust into. 
They have some legend about this snake fixing its tail in the ground, 
and poising on this extremity with its body in the shape of a bow. 
0 specimens oamo into my hands, 5 males and 1 female. The only on® 
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I had alive never attempted to bite me though it struggled vigorously 
in my grasp. The labials in all were 9 with the 5th and 6th touohing 
the eye. 


1 

1 

1 

■ 

i 

^ .. 

A 

« 

1 

-■ ■»,- - . 

Bin ARK4 

17-11-03 

? 

3' 6*" 

r 0|»(168 

115 


27-11-C3 


2' 4#' 

O' 8}" 1 76 

118 

Ant. Chins touch 4 labials on right 

23- 3-04 

o 

3' Of 

EIulS 

|168 

117 


26- 4-04 

o 

3' 01* 

V: : 

1 — 

••• 


13- 6-04 

s 

EX-. E 

, m 

... 

M4 


27- 6-04 

$ 

2' 7f 

O' 9*",t70 

1 

115 



The scales two headlengths behind the head number 15 in ull, midbody 
15 in all* two headlengths in front of the vent are 9 in 5 rnolo speci- 
mens, 11 in the female. 


Tropidonotus ft ol at us. 

This snake is called “ Therlian *’ by the natives. 

Of the 50 specimens collected 17 were females, and 20 males. The 
sex was not recorded in the other 13. 

It was far more abundant in the rains, 39 of the specimens being 
obtained in June and July, whereas in the dry season, it is hardly to 
be found at all, only 2 spocimons were brought me during the four 
months January to April. 

The only two oooasions on whioh I found anything in the stomach 
frogs had been eaten, and in captivity they ate frogs readily. 

Coition was accomplished in the early rains ( May and June), and 
the eggs from 5 to 10 in number were deposited in July and Angiist, 
hatching as late as November. A hatchling measured 6£ inobes, or 
about one quarter the length of a large adult. Specimens I caught, 
and had in captivity allowed themselves to be freely handled, and 
rarely attempted to bite. Some when flushed evinced alarm by erect- 
ing themselves, and flattening the forebody. 

All specimens were adorned with blotches or spots of pule bine, or 
vermilion in the anterior part of the body. Of the 50 specimens 16 
were adorned with red, 31 with bine and in 3 this is not recorded. 
Of the 16 red, 6 were males, 7 females, and 3 unrecorded. Of the 
31 blue, 14 were wales, 10 females, and 7 not recorded. With refer- 
ence to the coloration of snakes Darwin* quotes Dr. Gunther as having 

r •* Descent of Mm," p, 59fc b — — — ' • : '■ *V 
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informed him that he could almost always distinguish the male from 
the female by his more strongly pronounced tints. In this connection 
the following excerpt from my notebook of Juno 10th is especially 
interesting: — A jail warder on the evening of the 9th June encountered 
and caught 5 specimens of this species in close proximity. The next 
morning I examined the spot, and ascertained that though no two were 
actually found together, they were all flushed within 20 to 30 yards of 
one another, on a piece of ground bare except for a few strips of grass 
on the bunds of a dried up paddy field. One proved to be a female 
heavily pregnant with 6 nearly matured eggs, the rest were adult males, 
I supposed attracted to her in ignoranoe of her maternal expectations. 
The female was very brilliantly blotched vermilion on the foreback, and 
spotted cm the belly with the same colour, her throat was bright orange. 
One male was identical in colouring, another differed by lacking the 
spots of vermilion on the belly, whilst the other two were unadorned with 
vermilion. It seems clear, therefore, that in this species the brilliant 
adornment is not of sexual import, since it is not the prerogative of 
either sex. A glance too at the accompanying table shows that it is not 
of seasonal significance. There seems to he little difference in the length 
of the sexes, or in the relative lengths of the bodies, and tails, but the 


females have rather fewer subcandals (62-68) than the males (67-80), 


I 

$ 

t 

w 

A 

& 

S 

M 

rnf 

ti 

s 

& 

> 

& 

Bjemakxs. 

1641*03, 

Bed. 

9 

1' 10*" 

r>j" 



Labial* 7, the 3rd and 41h 
touching the eye on the left 
side. 

A hatchling ? 

21-11-08. 

Blue, 


6i" 




242-03, 

Blue. 

|ff 

... 

*«►* 

... 

... 

6-12-08. 

Bed. 

• • • 

... 

••• 

... 

• M 


11-12-08. 

1842-08 

Blue. 

Blue. 

... 

9*" 

M 4 

w 


• O 

m 


29-12-03. 

Blue. 

... 

iM 

... 



Labials 7, the 3rd and 4th 

7-1-04. 

Shift. 

' *( 

9 

V 8f" 

5*" 

188 

68 

touching the eye on right 
side. 

2 postoculars right Bide. Tem- 

1944)4. 

22-6-04, 

Blue. 

Bed. 

i 

... 

1'6*" 

'*r 

1 

•*» 

poral confluent with parietal. 
Ant. China touch 4 labials. 

Ant. Chins touch 4 labials. 

244WK. 

' Blue. 

■i 



1 

i 

Contained a frog. 6 ovarian 
follicles impregnated. 
Reported found coupled. 
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6 


x3 


i 

« 

o 

k 

1 

Bivaak a 

s 

& 

i 

> 

i 

CD 

& 

& 



4-6-04. 

Blue. 







9-6-04. 

10_s.r>4. 

Blue. 

Bed. 

9 

i ; *9" 

“*5" 

140 

68 

Contained 6nearly mature eggs. 

1(UW>4. 



1' 9" 


143 

76 

Tail incomplete. 

10-6-04, 


d 

v r>" 

140 

... 

Tail incomplete. 

10-6-04. 



V f>3" 

H" 

138 

67 


10-6-04. 

Blue. 

Ih 

i' fy 

4j" 

138 

67 

4 postoculars on right side. 

14.6-04. 

Blue. 

$ 

V 6f" 

H" 

142 

72 

16-6-1)4. 

Blue. 

9 



. . . 

... 

Labials 7, the 3rd and 4th 

18-6-04! 

Blue. 


1 2#' 


Mm 

... 





touching the eye on left aide. 
Ant. Chins touch 4 labials. 4 
specimens brought, 3 escaped. 




19-6*04. 

Blue. 

$ 

r 6» 

5" 

139 

75 

Labials 7, the 3rd and 4th 







touching the eye. 

21-6-04. 

Bod. 

A 

l'3f 

v H" 

... 

... 

... 

6 ovarian follicles impregnated. 

21-6-04. 

Blue. 

§ 

4*" 

138 

65 

21-6-04. 

Blue. 

9 

ref' 


... 

• • • 

Labials 7, the 3rd and 4 touch- 







mg the eye on left side. 4 








postoculars, 8 ovarian folli- 
cles impregnated. 

21-6-04. 

Blue. 

9 

1'7J" 

4|" 

144 

62 

Labials 7, the 3rd and 4th 
touching the eye. Laid 
eggs 29th July 1904 (4J"— 

4rx*vw«''). 

22-6-04. 

Bod. 


... 

... 

... 

... 

10 ovarian follicles impregnat- 

23-6-04. 

Bed. 

9 

l'W 

... 

143 

... 







ed. 

27-6-04. 

Bed. 

s 

1 ' 3J" 


138 

56 

Tail incomplete. Labials 7 f 






the 3rd and 4th touching the 
eye. 



29-6-04. 

Bed. 

9 

1' 9i" 

4J" 

142 

62 

Labials 7, the 3rd and 4th 
touching the eye on left side* 








Ant. Chins touch 4 labials 
on fef t side. 

4-7-04. 

Blue. 

9 

*«* 

... 

... 



5-7-04. 

Blue. 

X 


4|" 

142 

74 

Labials 8 with the 4th and 5th 

5-7-04. 

Bed. 

9 

1' 7 " 

4*" 

139 

67 






touching the eye. Ant, Chine 
touch 6 infralabials on right 










side. Contained 7 eggs. 


Blue. 

9 

i'7r 

4}" 

138 

67 

Contained 5 eggs. 


Bed. 

jt 

1'64" 

3f 

189 

78 


8-7-04. 

Blue. 

i 

1' 6 " 

4|" 

143 

72 


9-7-04. 

Blue. 

if 

l'6|" 

4J" 

139 

74 

Labials 7 , the 3rd and 4th 




* 



touching the eye oh the left 
side. 


9-7-04. 

Blue. 

X 

1' 71" 

4*" 

142 

71 


10-7-04. 

Bed. 

£ 

1' 5|" 

4|" 

137 

71 

Tail incomplete. Labial! 8, 







the 4th ana 6th touching the 
eye on left tide. 
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1 

I 

> 

i 

4 

& 

a 

3 

' i 

k 

1 

5 

2 
£ 

UHMAIUU*. 

10-7-04. 

Rod. 

... 


... 

i 

1 - 

... ! 


1 5-74)4. 

Blue, 

a 

1'5 " 

4f 

1 142 

80 

Labials 7, the 3rd and 4th 
touching the eye. Ant. Chins 
touch 4 labials. 

15-7-04. 

Blue. 

9 

... 

! 

... 

... 


18-7-04. 

Blue. 

$ 

v H” 

w 

140 

76 

Contained a frog eaten caudal 
extremity first. 

21-7-04. 

Red. 

i 

9 

X'7$" 

4}" 

141 

G6 

Contained 8 eggs, 7th and 8th 
labials confluent on left side. 

28-74)4. 

Blue. 

<* 

... 

; — 

... 

... 


30-74)4. 

Blue. 

9 

... 


• 4 • 

— 

Pregnant, died in my absence. 

30-7-04. 

Blue. 

9 

... 

i ... 

#4 • 

! 

Pregnant, discharged eggs later 
when absent from home on 
leave. 


The scales in all wore alike. Two heads lengths behind the head 19 ; 
midbody 19 ; two heads lengths in front of the vent 17. 


TrOPIDONOTUS PIBCATOR. 

“Neer Kolee’* is what the natives call small specimens. This means 
“ Water fowl*’ and I notice Gatos * mentions this name as applied to at 
least three ducks in Southern India, the ruddy Sheldrake, the Condi 
duck, and the Spotbill. Largo specimens are called <4 Neer Mandallee,” 
the latter term apparently being equivalent to “ snake 

Of tbe 39 specimens, 10 had the sex unrecorded* and of the rest 8 
were males ami 21 females making it appear that females are mom 
numerous. Both my largest specimens were females. Males had 
longer tails. 

Like the last it is most in evidence during and after the rains. 

Three specimens had eaten frogs, and on more than one oooasion one 
was brought wriggling on a hook which had been baited with a frog by 
native urchins. It will he notioed from the following table that eggs 
were deposited in January* and a hatchling appeared in March. 

The scales in all were the same, vis., 2 beads lengths behind the head 
10; midbody 19 ; 2 beads lengths before the vent 17. 

-r V — ^ r ,• .. rtplas, TMs m. 





306 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Voi. XVI. 







1 

Ran arm. 

I 

i 

I 

2 


I 


6-11-03. 

$ 

V 6j" 


133 

... 

Tail incomplete. Contained a small frog. 

9-1 1-03, 

... 

HI 

... 

... 

••• 

Two specimens. 

1041-03. 


... 


• *« 

... 

Three specimens. 

ll-U-03. 

$ 

2' 4" 

8J" 


... 


1141-03. 

% 


... 

... 

... 

Bright olive green dorsally, bright erim- 







son in the flanks. 

1141-03. 

9 

S' 2*" 

9J" 


... 

Contained a large frog ( Rana tigrina). 

12-11-03. 

X 




M 

Another specimen sex undetermined. 

1241-03.! ? 


see 

... 

l ••• 

12-11-03. 

9 

**» 

• «« 


BE 

Olive brown with very large black spots. 

13-11-03. 

9 

••• 


... 



14-11-03. 

9 

... 


• • • 

1 


17-11-03. 

9 

2' 10" 

84" 

«*• 

M 


18-11-03. 

9 

2' 4$" 
2' 6" 

71" 


... 


20-11-03- 

9 

8" 


Pg| 

Dull brown, chequered buff, and blackish. 

24-11-03. 

9 


... 


P 


25-11-03 


3 ; i" 

11" 

••• 

• gj|. 


25-11-03. 

% 

2' 

K3B 

**• 



28-11-03. 


... 

... 

• • • 

a? 

Another specimen. Hex undetermined. 

6-12-03. 

•— 

... 

... 



4- 1-04. 

9 

2' 7|" 

88" 

... 

... 

Contained 20 nearly mature eggs. 

10- 1-04. 

9 

3' 7f 

! 

10|" 


• # « 

Deposited 67 eggs, 14th Jan, 1904 in her 






tin of water. 

23- 3-04. 

••• 

••• j 


»•# 

Ml 

A hatchling. 4 praef rentals. 

29- 3-04. 


M# 

• M 

• • • 

... 

14- 6-04. 

9 

« * • 

• •• 

t9V 

... 

Sloughed, 19th June 1904 and again 13th 







July 1904. 

16- 6-04. 

9 

1' 2|" 
i'0" 

SJ" 

142 

75 


20- 6-04. 

9 

3i" 

136 

74 

5th labial transversely divided on right 
side. 

24- 6-04. 

28. 6-04. 

9? 

S' 3|" 

7r 

140 

73 

1 failed to discover any trace of ovaries 
in spite of a long, and careful search. 

$ 

... 

... 

• oe , 

n 

2- 7-04. 

$ 

1 ' 5 " 

44" 

146 

n 


7- 7-04. 

9 

1' 7J" 

... 

... 

s 

Tail incomplete. 

13- 7-04.1 

21- 7-04. 

9 

■ 

2' 5*" 

1' 4*" 

». • 

141 

1 

Tail incomplete. 9 labials, the 4th only 
touching the eye on left side. 

9 

4f 

142 

31- 7-04. 

$ 

1' 84" 

4 * 

m 1 

81 


2 - 8 - 04 . 

9 

3' 7i" 


141 

... 

Tail inoomplete. Left praefrqnt&l di- 







vided into two. Contained a very 
large frog (Rana tigrina). 
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Sub-family HOMALOPSINJE, 

Ckbbbbus bhynchops. 

I obtained 2 female specimens. Of one I noted that it struggled 
violently in my grasp, wreathing itself round my wrist^ and exhibiting 
considerable strength* Of the other the length was 3 feet 3 inches, 
fail 6$ inches, ventrals 148, sub-caudals 50 but the tail was not com- 
plete. The anterior chins were in contact with 4 infralabials. Beales, 2 
heads lengths behind the head 25 ; midbody 25 ; 2 heads lengths before 
the vent 19. It contained a large fish 8 inches in length. Under 
provocation it hissed loudly, and protruded a whitish tongue in a lazy 
way. Its mode of progression was very peculiar, and very similar 
to that recently noted by Flower* in relation to an African viper 
( Cerastei Vipera ). During progression it always threw a ooil sideways 
in advance of the head, up to which the head subsequently moved, 
and before the body was extended, the coil was again thrust forward. 
It gave the impression that it was moving sideways. As I have noticed 
before this snake depressed its hinder body when alarmed. 

GbBABDXA PBKV06T1A NA. 

My only specimen was obtained on 8th November 1903. It was 
lying sunning itself in a shallow pool of water, and made no move- 
ment when I walked over it snipe shooting. My wife following in my 
steps discovered it 

Length 19§ inches, tail 2£ inches, Ventrals 151, Sobcaudals 31, 
Scales 2 heads lengths behind head 17 ; midlody 17 j 2 heads lengths 
in front of vent 15. Like all the other Homalopsids occurring in 
Indian Umits except IJypBtrhina plumbea and Fordonia leucobalia, the 
nasal shields touch one supralabial only, viz., the first. The temporal 
touches one labial only, viz., the 6th. 

Sub-family DIPSADOMOEPHINJE. 

DlPBADOMOBPHUS TBXGONATA. 

This snake coiled itself before striking exactly as I have reported in 
an earlier volume of this Journal, of the D. Multimaculata . A con- 
siderable length of the body was raised off the ground and thrown into 
figure of 8 loops, with the head poised oentmlly. It struck out viciously 
under provocation, tu captivity I noticed, it rested on branohes coiled, 
as if on the ground, unlike all the other tree snakes with which I am 


•<< Tkt FieU, * istk Jut* 1904. 
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familiar and which lie extended along or across the branches in graoefxil 
curves distributing their weight on many points* 


s 

& 

1 

d 

t 

% 

g 

i 

1 

> 

i 

1 

ItBMAftKB. 

11-11-03. 

| 

2* li" 

4}" 

218' 

83 

Labial* 9, the 4th, 5th and 6th touching 
the eyo on the right side. 

28-11-03. 

m 

... 

... 

#«+ 

... 


16-3-04. 

3 

... 

... 


: 


29-4-04. 

»• » 

... 


*« • 

... 

Contained a lizard ( Cable t versicolor). 

12-5-04. 

9 

i # nr 

4i w 

... 

... 

Contained a lizard ( Calofu versicolor ). 

23-6-04. 

9 

y 6 

H" 


76 

Labial 8 8, tho 4th and 5th only touching 
the eye. 

1-8-04. 

9 

2* 2r 

4$" 

230 

78 



The scales were the same in all specimens, and also in 2 sloughs I 
found on bushes, 2 heads lengths from head 21 ; midbody 21 ; 2 
heads lengths before vont 15. 


Dbyophis myotekizanb. 

The “ paohola 99 of the Malabaris. I obtained 49 specimens, the sex 
was not recorded in 28, and of the rest 15 were females and 6 males. 
The accompanying table makes it appear commonest in November* 
but this is not the case as far as I am aware. I had to discourage 
the natives from bringing it in, it proved so plentiful. I belieVe it 
will be found equally in evidence all the year round. 

The females appear to grow much larger, my largest male was 4 
feet, 4$ inches, and 1 obtained 7 females of greater length, the largest 
being 6 feet and \ inch. The males had longer tails. The ventrals in 
the two sexes were about the same, but the subcaudals were much more 
numerous in the males (166—170) than in the females (137—149), 
Lizards proved the favoured article of diet. 

My one pregnant specimen contained immature eggs late in July. 
Two specimens I judged to bo hatchlings* were received late in 
November. 

« B * J1 ' " VoLX ' P ' ^ ' r,oord ' * » cno * 
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22 specimens in November of which I record the following : — 


21. 6-04 

11- 7-04. 
29- 7-04, 

#0-744. 


1. ««* 
X ... 
X 9 

3* 34" 
3' 

5' 7 J* 

V 4t M 

r nr 

l'lif 

!l79 

J76 

176 

9 

'• 8 

6' li' 

1' 3J- 

M* 

ICO 

170 

f 

4' 4f 
«•* 

1* Of 

•M 

X 

X ... 

1'6* 
V 6J" 

* i r 

7'f 
1' 3* 

• *• 

**♦ 

171 

y $ 
y 9 

*. 9 

• • ♦ 

e« • 

4'0i" 

8 ; 8f 

Ml 

V 6" 

ri** 

t«# 

168 ; 

t. ... 

I. 9 

L 9 

VO?' 

4'9;* 

l'9f 
V 8J" 

*•# 

.. 9 

[ i 

5 # ar 

V ft" 

V 11 3" 


9 1 

6' 0i" 

2 


1 

4'4J" 
2' 8" 

V 104" 

V or 

177 1 

. 9 

2 # H” 

i 10*" 

1 

1 

171 1 

• S 

\ 2* 9| w 

i 

1' 1J" 

1 

169 1 

. 9 

4' 10* 

1' 91" 

176 1 

■ 9 

V 6|* 

10| M 

174 1 


; ~ ‘ UIV1U- 

e«. Temporals 2. 

3rd and 4th labials confluent* 

Labials 8, the 4th and 5th touohing the 
eye, no subocular, X postocular. 

I believe a hatchling. 


Labials 9, the 6th only touching the 
eye. 

Last ventral divided. 

Contained a lizard (Calotm versicolor) 
1 specimen in February, 2 specimens 
in March, 5 specimens in April. 


Last ventral divided. Labials 7, the 
4th only touching the eye on the right 
side. * 

5 specimens in May. 

Last ventral divided. Labials 9, the 6th 
only touching the eye on the right 
side. 

Anlorior chins touch 4 infralabml* only. 
Navel involves 4 ventral# and 9 in* 
temne between it and the anal. 

Anterior chins touch 4 infralabials only. 
2 suboculars. Contained a gecko. 

Labial* 9. the 6th only touching the eye 
on the left side. Captured in act of 
swallowing a loriquet (Lori cuius t?**. 
mlis). Contained 7 eggs, the largest 
M with ho trace of embryo. 


$he scales show some variation posteriorly, 2 heads lengths behind 
the head 15 ; midbody 15; 2 beads lengths in front of vent 11 or 9, 
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Sub-family HYDROPRIINiE* 

Hydros platurus. 

One female specimen of Boulanger's variety E.* Length 2 feet 
6$ inches ; tail 3f inches. Ventrals about 339* There were 3 prae- 
oculars on the right side ; and 2 on the left. Labials 10 with the 5th 
only touching the eye. The soalos 2 heads lengths behind the 
head 52 ; midbody 58 ; 2 heads lengths in front of vent 51. The 
2nd supralabial did not touch the praefrontal on either side. There 
was a loreal on the left side. There were two small cunoate scales 
between the frontal, and parietal shields, 

Distira giixkbple. 

This rare snake has been already reported, and described by me in 
the Bombay Natural History Journal, Vol. XV., pp. 723 — 6. 

Enhydbis ourtus. 


Evidently quite a common snake on this coast. The anal shield 
was divided into 4, except where noted otherwise. The praefirontals 
touched the 2nd labial in all specimens. 

I obtained 11 specimens, of which I have tabulated tbe following : — 



11-4-04, 

7-5-04* 

5-6-04, 


• Oat, Bart's, Brit. lfui„ Vol, III, p. 560. 













NOTES ON SNAKES COLLECTED IN CAN NAN ORE. 


311 


Enhydrma Valakadyen . 

Of the 29 specimens collected, the sex is not recorded in 16. Of the 
remainder there were 5 males and 8 females. Three of the latter were 
mothers, with young in an advanced state of development, and in the 
aggregate these contained 19 foetus, of which 7 were males and 12 
females, so that the latter appear to predominate. 

It appeared to be equally common near the shores throughout the 
whole year. 1 could have obtained them in bucketfuls at any time, 
but had to discourage the fishermen from bringing them in on account 
of expense in rewards. 

The few specimens that had fed contained fish only, and it was a 
matter of daily occurrence for sepoys and others fishing off the rocks 
to pull up their lines with one of these snakes wriggling on the hook. 
I had 4 pregnant females, on dates indicating that the young 4 — 9 in 
number are discharged about January and February. The young were 
suspended in a pellucid, viscid, fluid, resembling castor oil in colour, 
and consistency, overlying a mass of yolk, and encapsuled in flaccid, 
capacious, and completely transparent thin -walled chambers, bearing no 
resemblance to the eggs of any other snakes I have seen. The embryos 
were coiled spirally, and occupied that region of the chambers nearest 
to the vertebral column, and those of the most advanced brood measured 
from lOg — 11 inches. These lived for some minutes after liberation 
from their enveloping membranes, during which the pulsations of the 
heart were very obvious. Placed in spirit the males extruded their 
genitals in the act of dying. 

It is evidently of a peaceful disposition. I never excited one to 
strike at or bite any offending object, and none of the many soldiers 
and others who habitually bathed In the sea, where they were very 
plentiful, were ever bitten. 

It is extremely tenacious of life, and is most difficult to kill. 
Ikept some specimens alive for ten dap, and many left their 
gburrahs of water and wandered for dap about the flower-pots 
in a sunken verandah. It was able to make some progression 
on land in a heavy laboured way. My largest specimen was 4 
feet, 7 inches. The smallest pregnant female measured 8 feet 2 
inches. The females had a much deeper conformation of body than the 
males. The male clampers were bifid on each side as in vipers, they 
were villose, mid had a median raphe posteriorly which divided and 
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passed up each limb. The extremities of these organs were not 
surmounted by tentacles, and were therefore unlike what obtains in 
most snukos. 

My notes on this species are too imperfect to quote in extenso, 
but the following abnormalities are worth mention. The prarfrontafe 
were not in contact with the 2nd labial in 7 specimens, including 4 
specimens of a brood of 4. The 4th labial did not touch the eye in 
7 specimens, including 3 of a brood of 6. The prteoculars were 2 
in 2 specimens of a brood of 4. The 1st and 2nd labials were confluent 
in 3 specimens of a brood of 9. The postoculars wore 2 in 2 female 
specimens and in 7 males. It is curious that in the brood of 9 all 
the males hod 2 posfcoculars, and all the females only 1. In the 
brood of 0 the same was observed. The frequency of the same 
abnormality in the same brood suggests its inheritance from one or other 
parent. 

Sub-family ELAPINAE. 

Bungarun caudidut . 

Grilled “ valla pamboo ” in this locality. “Valla ” 1 am told means 
“baaglo. " Males wore much more numerous than females. The 
colour of the hatchling was unlike the adults, the white arches being 
exceptionally distinct. There were 30 distinct linear arches on the 
body arranged in pairs, and 9 on the tail. Anterior to these were 8 
broad white bars involving 2 scales vertebrally, and evidently occasioned 
by a confluence of a pair of the arches which subsequently occurred 
as discrete lines. The intervals betwoen the most anterior bars involved 
12-13 scales vertebrally. They gradually shortened to implicate 6-^8 
scales in the back part of the body between each pair. An ill-defined, 
but very distinct, white oblique streak occupied the temporal region* 

I kept two alive for a few days; both I believe must have been 
injured. They frequently used to nibble one another in a playful 
way, opening their jaws and shifting their grasp along each others 
bodies as though selecting a suitable spot in which to bury their fenga. 

I could not through the glass of their cage disoover any wounds as a 
result, but the younger diet! the day after my witnessing this somewhat 
dubious playfulness on the part of the larger snake. Their lengths 
were 2 feet 10 inches and 1 foot inches. 

In all the specimens the scales were alike, viz., % heads lengths behin d 
the head 15 ; midbody 15 ; 2 heads lengths in front of the vent 15* 
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Tho supracaudals in ull worn in odd mnnliors, ti very unusual charac- 
tor in snakes, but occurring with fow exceptions where the subonudals 
are entire. Tho enlarged and hexagonal diameter of the vertebral 
row was retained, though somewhat modified, in tho whole length of tho 
tail as I have remarked in previous notes, AH sjiecimenn Udongod to 
vur. C. ( Boulenger* ) cwndern* 
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Contained a snake (lycotlnn auticut) 
1 foot Gj inches long. Recorded 
B. N. II. 8. J., Vol. XV, p. 700. 
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I believe a hatchling ; navel involved 
3 ventral*, ami 20 more intervened 
between it and tlio anal shield. 


Naia tripudiaus. 

(Jailed hy the natives here “ Moorookan and “ Sairpoom.” From 
the annexed list the disparity of tho sexes will he soon to he vastly in 
favour of tho male. 

All rijmeimens wore of variety A -a of Boulanger ,f and almost exactly 
altko in colour, viz., variegated with wheat colour, and pale dun, ti is— 
tributod with a slight tendency to form transverse Iwirs, especially in the 
posterior part of the body and tail. Those colours were disposed 
upon the skin and hardly at all on the scales. The head was olive- 
brown, with some or most of the sutures on the crown black. Tire 
hood from brfore backwards was whitish, merging through cinnamon 
or rusty red to intense black, which latter wa3 abruptly defined poste- 
riorly, A Well-defined, white, black-margined, spectacle-mark centrally 
and a black crescent and spot, laterally. These very elegant hues amt 
marks, confined almost entirely to the skin, showed the snake to great 

* Oat. ftnakM, Brit. WtiA,, Vd. Ill, p. 3tfs7 
f Oat. Slinks, Brit. Mu*., Vol. Ill, p. 381. 
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advantage when the hood was erect, Thoro wore from 2 to 3 
blockish-plumbeous ventral hands anteriorly. The oye was very black, 
tho pupil in some specimens scarcely visiblo, and in others indicated 
only by a small arc of tho iris being golden. 


The only female was pregnant on 12th February with 16 largo, hut 
immature, eggs. 
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Family VIPK1UDJE. 
Sub-family VlPHRINJE. 
Vipera russellii . 


This is called locally “ M&ndSJlee,” and as I have remarked under 
Eryx aonums in this paper, those two snakes are confused by the natives, 
and both treated with equal dread. 

Tho following table indicates a considerable preponderance of males 
(10) over females (1). 

It appeared to be breeding in the cool weather, and the young were 
l)orn in May and June. The smallest hatchling was inches at birth, 
or about one-seventh tho length of a very large adult* In a state of 
nature, rats proved the favoured article of diet, and my note of May 
17th shows that the young subsist on mammals like their parents. The 
navel involved 4 to 5 vontrals, and from 13-15 separated it from tho 
anal shield. 

The smallest I kept alive for a day or two, in a biscuit-box. It w as 
very alert, resented interference of any sort, and struck most viciously at 






NOTES ON SNAKES COLLECTED IN CANNANORE. 


315 


the mice given it, both of which it killed but did not oat. Its hiss was 
louder than that of an adult dhaman. When graspod, it moved its fangs 
actively after the manner of vipers in general. 

All the four young wore encountered in oloso proximity (300 — 400 
yards) to the Jail Superintendent's house, one actually on one of the 
pot plants in the verandah. Probably those wero members of the samo 
brood. 
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This paper would not he complete without some observations on the 


weather. 
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In December 1903 there were thunder showers from the 1st to the 
4th instant. 

In January 1904 drizzling rain on the 2nd instant. 

In February no rain. 

In March heavy rain on tho 18th, and n shower on the 20th. 

In April, showers ou tho 1st, 9th, 21st,, 24th to 2filh, and 29th to 
410th. 

In May heavy rain ( tho conimonoomont of tho “ harm ha r sat ”) on 
the lltli continuing throughout, tho month with a rainfall of 12*05. 

June heavy rain throughout tho month registering 55*38 inches. 

July heavy rain throughout tho month, with a break botwoon the 
25th and 30th. Rainfall amounted to 39*36 inches. 

In all, 377 spocimeus wero collected including 21 spocios. 

With tho exception of a few raritios tho sex was ascertained by 
actual dissection, so that the pregnant specimens recorded wore without 
doubt, the only ones in this state. 1 think tabulated notes such as I have 
appended with most of tho above species would, if carefully kept, throw 
a good deal more light upon those creatures than might appear at first 
sight. Many deductions of an entirely unexpected character may bo 
drawn from some such system, but a much larger number of statistics 
are necessary to establish correct information, and I appeal to those 
interested in tho subject to contribute whnt they can in this manner. 
As an illustration of the unexpected I will give another extract from 
my note book, selecting Bungarwt fasoiutus for my purpose. 

It will bo seen from tho following table that most of the specimens 
wero obtained in the month of July, and I mast mention they all wore 
caught about the Jail at Insein near Rangoon, except one in Rangoon 
itself. If their measurements be carofuily studied, it will ho seen that 
they fall into groups according to their lengths : thus 4 specimens 
ranged between 1 foot 5f inches and 1 foot 9 inobos ; 2 specimens 
between 2 feet 4| inches ami 2 feot. 7 inches ; 3 sjiecimens between 3 
feet 7 inches and 3 feet 11 inches, and 1 specimen was 4 foot 5§ inches. 
It certainly appears to mo that these must represent tho offspring of 
successive years, in which case one may deduce that the rate of growth 
for tins species is proximately one foot a your. Now the length of a 
hatchling and tho length of a pregnant spocimen, would allow ono to 
judge tho ago at which they acquire maturity. It is to be regretted 
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that the sexes in this very interesting series were not investigated, and 
I frequently have to deplore similar gaps in past notes which are badly 
needed to confirm or rofute conclusions drawn : — 


Bung am* faxciatus. 
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ON FISHES FROM THE PERSIAN GULF, THE SEA OF 
OMAN, AND KARACHI, COLLECTED BY 
Mu. F. W. TOWNSEND. 

(With 3 Plates.) 

By C. Tath Regan, B.A. 

( Read before the Bombay Natural History Society on 1C th March 1905.) 

Mr. F. W. Townsend, who has, within tho last few years, presented 
to the British Museum several collections of fishes from the Persian 
Gulf, the Mekran Coast and Karachi, and also some specimens dredged, 
at considerable depths in the Sea of Oman, has again collected a largo 
series at these localities and also at Muscat. 

This contains examples of 18 species which are described below as 
new to science. I have added complete lists of tho Fishes of the 
Persian Gulf and the deep-sea forms from the Sea of Oman which 
have been received from Mr. Townsend, In the case of those from 
Muscat, I have given only those species which do not appear in 
Steindaohnoris recent list (Donkschr. Ak. Wion,, hxi, 1902, p. 123), 
whilst a list of those from the Mekran Coast is being published in 
tho Imperial Baluchistan Gazetteer. 

Willey (Zool. Results, vi, p. 719, 1902) has noted the vertical position 
of Amphisile when swimming, and gives a figure representing it with tho 
head upwards. One may feel inclined to suspect the correctness of this 
figuro in view of the following interesting observation of Mr, Townsend 
on specimens of A. tirigata (Gthr.) : — “ Some of them were sufficiently 
alive when dredged to swim in a tub of water, tho position they took 
up being head down, and they swam about in a vertical position using 
the three fins near the tail to propel themselves, the middle fin seeming 
to have the most business to do.” 

Mr. Townsend writes that Mr. and Mrs. Whitby Smith have taken 
groat interest in his collecting, and I have named two new species, 
Perm Smithii and Callionymus margareta s f in their honour, 

1. DESCRIPTIONS OF NEW SPECIES. 

IlKMIKHAMPHUS SINDHNSie. 

Depth of body about 1 $ times its breadth and #§ times in the length 
(without caudal) ; length of head 2$ times. Diameter of eye 1 J times 
in the postorbital part of head and nearly equal to tho interorbitid 
width. Length of lower jaw in front of the termination of the upper 
jaw a little longer than tho rest of head ; upper jaw as long m broad ; 
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praorbital a little deeper than long. I)qmill4; anal 15; both scaly 
and commencing nearly opposite c^uch other ; pectoral as long as 
distance from posterior margin of operculum to anterior edge of pupil ; 
origin of ventrals equidistant from anterior edge of prseoperculum and 
base of eaudol ; caudal forked. Scales deciduous, 50-55 in a longi- 
tudinal series. A silvery stripe on the side becoming broader 
posteriorly. 

Length, to base of caudal, 188 mm. 

A single spocimon from Karachi. 

AroaoN holotjsnia. 

Depth of body nearly equal to length of head, 2f times in the length 
(without caudal). Snout $ us long as eye, the diameter of which is 2f 
times in tho length of head, interorbital width about 5 times. Lower 
jaw slightly projecting ; maxillary extending to below posterior edge of 
pupil. Outer edge of prseopercle, suborbital ring and supraclavicle 
finely serrated. Dorsal VII, I 9. Anal II 8. Second dorsal spine 
the length of third, which is stronger and slightly longer than the 
fourth and equal to \ tho length of bead ; second anal spine £ the length 
of head ; soft dorsal and anal with outer edges emarginate ; pectoral 
extending slightly beyond, ventral nearly to origin of anal ; caudal 
notched, with rounded lobes, 25-26 scales in a longitudinal series. 
Caudal peduncle 1| times as long as deep. Head and body with longi- 
tudinal black stripes ; a median one from between the eyes nearly to 
origin of spinous dorsal ; on each side one from tho snout, running 
above the eye and the lateral line to the caudal peduncle ; a second* from 
the upper part of eye running below the lateral line to below the soft 
dorsal ; a third from tip of snout through the eye and along the middle 
of the side to the extremity of the caudal ; a fourth from tip of lower 
jaw through the base of pectoral to tho caudal peduncle ; feint traces of 
a dusky stripe at tho base of both soft dorsal and anal. 

Length, to base of caudal, 44 mm. 

Three specimens terom Muscat, 15-80 fathoms. 

This is the species figured by Day* as A+ eiidekata&nia (Blkr.) and which 
Bleaker considered to be identical with A. famatus (White). Roveml 
species have been confounded under this latter name, which differ from 
Oaeh other tyot only in form and proportions, but also constantly in the 

* Fl«h India, pi X VI, fig, 7 ( I fig, 4 alec). 
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arrangement of tho stripes on the body. Tho British Museum posse-^g 
examples of the true A . fasciatm from New South Wales ami also from 
Dr. Bleekdf’s collection. This is tho species figured by Blocker f. In 
it the middle lateral stripe forms a large blotch on the base of the cau- 
dal fin, tho upper lateral stripe is strongly curved above and quite 
distinct from tho lateral lino, and tho stripe between them is short, extend- 
ing only from the eye to the edge of the operculum. 

Apogon balinemw (Blkr.) lias boon figured by Gunther J ; the middle 
•stripe extends to the end of tho middle caudal rays, the upper lateral 
stripo is nearly straight, and there is no stripe between these two. 

Apogon noremfaaciatus (0, V,) has also been figured by G tint her § ; 
it is very similar in coloration to A. balinemis , but the strijxis are 
broader, and end at tho base of tho cuuul^J. 

Apogon mklanomsnia (PI. Ill, fig. 4). 

Depth of body 2f-3 times in tho length (without caudal) ; longth of 
head 2 $ times. Snout 5 as long as tho eye, tho diameter of which is 
2 £-3 times hi tho longth of head, intcrorbital width 4^ times. Lower 
jaw shorter than tho upper ; maxillary oxtending to below posterior edge 
of pupil. Outer edge of praoporculum and suprasoapula serrated. Dorsal 
VII, I 9, Anal II 8 . Dorsal spines stout, tho second | as long ns 
tho third, which is a little longer than the fourth and more than $ 
tho length of head ; second and spine § the longth of bead ; outer 
edgos of soft dorsal and anal straight or slightly emarginato ; pectoral 
and ventral extending to origin of anal ; caudal notched, with rounded 
lobes 23-25 scales in a longitudinal series. Caudal peduncle 1 J- 1 $ 
times as long as deop. Body with longitudinal blackish stripes which 
are, anteriorly, broader than the spaces between them ; a median 
ono from botweon tho eyes to tho spinous dorsal, dividing to run on each 
side below tho bases of the dorsal fins and reuniting on the upper part of 
the caudal peduncle ; the second, slightly curved, from above tho eye to 
ihouppor part of the root of tho caudal ; the third from the upper part of 
the eye to below tho second dorsal ; the fourth from the eye along tlie 
middle of the side, ending in a spot at the base of the caudal ; the fifth 
from the snout through the lower part of tho eye and the base of the 
pectoral to the lower part of the root of the caudal ; the sixth from the 

f Atlfti Ichthyoid VIII, pi. 48, %. 4. 

J FiiMihft Htutfli?*?, pi. XX, fig. B, 

§ I. C, %. A, 
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lower jaw to the anal ; a blackish stripe on the basal part of both soft 
dorsal and anal fins. 

Length, base of caudal, 73 nun. 

Nine specimens, from Charbar, Mekran Coast., from Karachi, from 
the Nioobars (Day Coll.) and from Zanzibar (Playfair Coll.) This species 
is closely allied to A. fasciatus (White) and A . endekateenia. (Bikr.), 
differing from both in the arrangement of the stripes, the wider 
interorbital space and the included lower jaw. 

APOGON HPlLUBUti (PI. Ill, fig. 5). 

Depth of body about 2f times in the length (without caudal), length 
of head 2g-2§ times. Snout shorter than oyc, tho diameter of which 
is 2 f times in the length of head and greater tlum the interorbitol width. 
Maxillary extending to below posterior edge of pupil ; lower jaw scarcely 
projecting. Outer edge of praoperculum serrated ; othor bones of the 
head entire. Dorsal VII, I ib Anal II 3. Dorsal spines rather slen- 
der, the socond about half as long as the third, which is somewhat 
stronger but not longer than the fourth ; longest dorsal spine about 
\ the length of head ; second anal spine the length of head ; soft 
dorsal and auai with their outer edges einarginate ; pectoral extending 
a little beyond, ventral nearly to origin of anal ; caudal notched, wiili 
rounded lobes. 26 scales in a longitudinal series. Caudal peduncle 
1^-14 times long as deep. A blackish longitudinal stripe from the 

snout through the eye to the edge of the prteoperculum ; u blackish 
spot on each side lit the base of the caudal, usually above the lateral 
line and sometimes confluent dorsally with its fellow ; a blackish stripe 
along the base of the anal. 

Length, to base of caudal, 50 mm. 

Five specimens from Karachi. 

This species bears a considerable resemblance to the Japanese 
A. notatuSf whioli is at once distinguished by the strongly projecting 
lower jaw. 

AnoapNimmiTs minus (PI. Ill, fig. 6). 

Depth of body about 3§ times in the length (without caudal), length 
of head nearly 3 times. Snout shorter than the diameter of eye, which 
is £ the length of head and greater than the interorbital width. Cleft 
of month very obliqtle, the maxillary extending to below the anterior 
f of eye, the lower jaw projecting. None of the bones of the head 

with posterior edge slightly etaarginate and 
17 
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angle rounded. Dorsal VI, I 9. Anal II 11. Dorsal spines feeble, 
the seaond or the second and third the highest ; soft dorsal and array I 
with slightly omarginate outer edges ; pectoral extending beyond origin 
of anal, ventrals to the vent ; caudal notched, scales deciduous. Caudal 
peduncle twice as long as deep. A blackish line along the middle of 
the side from the operculum to below the end of the soft dorsal ; fins 
immaculate. 

Length, to base of caudal, 44 mm. 

Nine specimens from Karachi, 

Very closely allied to A. yracitts (Blkr.), which has 11 12-13 anal 
rays, the first dorsal spine the highest, and the dark lateral stripe ex- 
tending from the snout to the caudal. 

OlRKHITlCHTHYS CALLlURUB (PI. II, fig. 3). 

Depth of body about 2J times in the length (without caudal), length 
of head 3£-3i times. Snout as long as the eye, the diameter of which 
is 3§ times in the length of head, and a little greater than the inter- 
orbital width. Maxillary extending to below anterior % of eye ; prscorbital 
entire, its depth § the diamotor of eye ; praeoperculum strongly serrated ; 
supraclaviclo serrated. Dorsal X 12, the fifth or sixth spine the longest, 
more than \ tho length of head ; the first soft ray produced, reaching 
the caudal when laid hack. Anal III 6, the second spine the longest, 
as long as longest soft rays and nearly if the length of head. Pectoral 
with 7 simple rays, extending a littlo beyond origin of anal ; ventral 
extending to origin of anal ; caudal truncate or slightly emarginate. 
41-43 scales in a longitudinal series ; 4~4£ between first dorsal spine 
and lateral line ; vertical fins oovered with scales in their basal halves. 
Brownish, marbled with darker, the soft dorsal and anal and the caudal 
peduncle almost blackish $ caudal fin pale yellowish, sharply separated 
from the dark colour of the caudal peduncle, with a pink tinge at the 
base, a dark posterior margin and a few dark spots. 

Length, to base of caudal, 85 mm. 

Two specimens from Muscat, 15-30 fathoms. 

Platyobphalus nigrifinnis (PI. I, fig, 2). 

Depth of body 6 times in the length (without caudal), length of head 
3 times* Snout scarcely longer than the oyo, the diameter of which is 

times in the length -of head, intororbital width 7$ times, breadth of 
head ljf times. Maxillary extending to Wow anterior £ of eye. Upper 
surface of head Mtiah, with ridges not or very feebly serrated and net 



ON FISHES FROM THE PERSIAN GULF, 


32» 


distinctly spiuate. Prseoperculum with 3 spines, the npper If times in 
the distance from its base to the eye. Dorsal IX, 12, the third spine 
slightly longer than the second or fourth and nearly f the length of 
head ; soft dorsal highest anteriorly, the second ray as long as the longest 
spine. Anal 12. Pectoral extending £ the distance from its base to 
origin of anal, ventral a little beyond origin of anal. Caudal truncate. 
80 scales in a longitudinal serios ; only the anterior 10-12 scales of the 
lateral line distinctly spinate. 5 or 6 indistinct dark blotches or bars 
on the side of the body ; fins blackish, tj*e anal pale at the base and 
with a narrow light edge. 

Length, to bane of caudal, 165 mm. 

A single specimen from Muscat, 1 5-80 fathoms. 

Plat yob ph alus townsknim (PI. I, fig. 1). 

Depth of body 7 times in the length (without caudal), length of head 
8 times. Snout 1£-1£ times ns long as eye, the diameter of which is 4$ 
times in the length of head, interorbital width 9-10 times, breadth of 
head If times. Maxillary extending to below anterior £ of eye ; upper 
surface of head with weakly serrated ridges bearing very indistinct Bpines. 
Prseoperoulum with 3 spines, the upper If times in the distance from 
its base to the eye. Dorsal IX, 12, the third spine nearly | the length 
of head ; soft dorsal highest anteriorly, the second ray as long as the 
longest spine. Anal 12. Pectoral extending 4 the distance from its 
base to origin of anal, ventral a little beyond origin of anal. Caudal 
truncate. 53-56 scales in a longitudinal series ; only the anterior 16-20 
scales of the lateral line distinctly spinate. Brownish : some darker 
spots or bars on the cheek ; base of the operculum blackish ; the naked 
area above the pectoral and covered by the opercular flap is white, with 
blaok varmioulations. Spinous dorsal blackish, the spines spotted ; soft 
dorsal with about 5 longitudinal series of spots on the rays : caudal and 
ventral blackish, with obscure spots, anal pale or dusky ; pectoral barred 
with spots. 

Length, to base of caudal, 157 mm. 

Two specimens : Karachi ; Muscat. 

PLATYOBPHALTJS MAOtJLIPlKNA (PL I, fig* 3)* 

Depth of body 7£-8 times in the length (without caudal)* length of 
head 8-Bf times* Snout 1£-1£ times as long as the eye, the diameter 
of which is 4f-5£ times in the length of head, interorbital width 8 times, 
breadth of head ljj~lf limes. Maxillary extending to Mow anteiw £ 
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of eye. Upper surface of head with ridges bearing some short spines 
at intervals, but not serrated, except the supraorbital ridge, which has 3 
or 4 teeth* Preeoperonlnm with a strong spine at the angle, as long as 
its distance from the orbit ; below it a short spinous projection and some- 
times another weaker one below that. Dorsal IX, 12 ; the thin! or 
fourth spine the highest-, nearly \ the length of head ; soft dorsal highest 
anteriorly, the first ray as long as the longest spine* Anal 18. Pecto- 
ral extending •£ the distance from its base to origin of anal, ventral to 
origin of anal. Caudal truncate, 1 00-104 scales in a longitudinal 
series ; lateral line spinate for its whole extent. Spinous dorsal with a 
large black blotch between the sixth and eighth spines ; soft dorsal with 
small dark spots on the membrane in front of each ray ; caudal blackish, 
with a pale lower edge ; anal pale, immaculate ; pectoral with small dark 
spots ; ventral blackish, with a narrow white edge. 

Length, to base of caudal, 190 mm* 

? Throe specimens from Muscat, 15-30 fathoms* 

LbPIDOTIUGLA OMANKK8IB (PI. II, fig. 2). 

Depth of body 8£-3jj times in the length (without caudal}, length 
of head 2g times* Snout a little longer than eye, the diameter of which 
is 8£-8f times in the length of head and equal to the depth of the 
praeorbital. Interorbital width 5 times In the length of head. Maxil- 
lary extending to vertical from anterior margin of eye or n little 
beyond. Snout with a pair of short, strongly divergent pointed pro- 
cesses, with entire or minutely denticulated edges ; interorbital space 
strongly concave, and with a well-marked transverse groove behind it. 
Dorsal VIII, 14 ; the second and third spines the longest, leas than 
i the length of head. Anal 14. Pectoral extending to above 5th 
ray of anal, ventral to origin of anal. Caudal slightly ©marginal©. 
Scales feebly ciliated, those of the lateral line unarmed ; 53-57 scales in a 
longitudinal series, 2 i series above the lateral line ; 21-23 spiny plates 
along each side of tho bases of the dorsal fins. Inner surface of poctoral 
black, without white spots but with a white margin which is broadest 
below ; spinous dorsal blackish posteriorly ; other fins immaculate. 

Length, to baso of caudal, 83 mm. 

Three specimens from the Sea of Oman at a depth of 180 fathoms. 

In the allied L. spiloptera (Gthr.) the outer edges of the pneorbital 
spines are parallel instead of divergent as in this species, whilst the 
number of fin-rays ifi different. 
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Panins Smitiui. 

Depth of body <5 times iu the length (without caudal), length of head 
4 times. Snout shorter than eye, the diameter of which is 3-3} times 
in the length of head and noarly 3 times tho interorbital width. 
Maxillary extending to below antorior edge of pupil. Prwoperculum 
denticulated ; suboporoulum finely serrated. Dorsal V, 22 ; tho fourth 
spine the longest, moro tliun } the length of head and more than 
twice as long as the fifth. Anal 19, Caudal slightly cmarginate. 
Pectoral as long as the distance from anterior edge of eye to extremity 
of opercular spine. Ventrals extending to the vent. 60 scales in a 
longitudinal series. Brownish (in spirit) with traces of darker 
blotches or bars on the side ; spinous dorsal pale ; soft dorsal with 
two rows of white spots ; caudal with undulating alternate light and 
dark cross-bars and with n pair of dark spots near the base ; peotornl 
pale, with a dark axillary blotoh ; ventral pale, with the innermost 
ray blackish ; anal pale, immaculate. 

Length, to base of caudal, 113 mm. 

Two specimens from Muscat, 15-30 fathoms. 

Caluonymus ritBsicus (PI. Ill, fig. 1). 

Depth of body 6f-7f times in the length (without caudal), length 
of houd 3}«3f times ; breadth of head 4-4} times. Diameter of eye 
8-8} times in tho length of head ; eyes contiguous ; gill-opening 
small, superior ; prasoperoular spine straight, with serrated inner edge 
and a forwardly direoted spinous process at its baso. Lateral line single. 
Dorsal IV, 9 ; the anterior fin, in the male, elevated, and with the rays 
produced as filaments, in the female lowor and with the rays not 
produced ; rays of the second dorsal equal, the last reaching the base ot 
caudal when laid back. Anal 8, the posterior rays the longest. Vent- 
rals extending to pectorals beyond origin of anal. Caudal, in the male, 
elongate, os long as the fish, in the female about } os long. Body with 
4 or 5 irregular dark cross-bands and with dark mottlings and light 
spots. Males with a V-shaped or heart-shaped blackish blotch on the 
throat, on each side of whioh alternate light and dark longitudinal 
stripes separated by narrow white lines extend back from the apex of 
fee lower jaw over the gill membranes on to fee ventral fin. 
Anterior dorsal dark, wife undulating oblique white hues and wife a 
email black spot at fee upper margin jnat behind fee second ray ; second 
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dorsal with 3 or 4 rows of oblong dark spots ; anal with a blackish band 
on its outer half, which is continued on the lower part of the caudal ; 
caudal with several vertical series of oblong dark spots. 

Length, to base of caudal, 56 nun. 

Twelve specimens from the Persian Gulf, from the Mekran Coast 
and from Muscat. 

Callionymus Makgakht.® (PL III, fig. 3). 

Depth of body 8 times in the length (without caudal), length of head 
8-8 times, breadth of head 4 times. Diameter of eye 2| times in the 
length of head ; eyes contiguous; gill — opening small, superior; prceoper- 
cular spine straight, with serrated inner edge and a forwardly directed 
spinous process at its base. Lateral line single. Dorsal IV, 11 ; the 
anterior fin, in the male, with the first ray produced into a filament ; 
seoond dorsal with the rays equal, the last reaching the base of caudal 
when laid back. Anal 8, tho posterior rays the longest. Ventral ex- 
tending beyond origin of anal. Caudal, in the male, elongate, as long 
as the fish. Body with dark S{>ots and markings ; a blackish oblong 
or triangular patch on the throat (in the male) ; anterior dorsal blackish, 
with white bars anteriorly and white spots posteriorly ; second dorsal 
with 8 or 4 rows of oblong dark spots ; anal with a blackish marginal 
band, wliich is continued on tho lower part of the caudal ; caudal with 
vertical series of oblong dark spots. 

Length, to base of caudal, 47 mm. 

Two specimens (males) from Muscat, 15-80 fathoms. 

Very similar to C. persicus , but. with a larger eye and without the 
elevated anterior dorsal and the striped throat of the males of that species. 

CaLUONYMUS MUSCATKNfilf? (PL HI, fig, 2). 

Depth of body 7 times in the length (without caudal), length of head 
(to gill — opening) 3$ times. Eyes contiguous, their diameter £ the 
length of head ; gill— opening in front of the upper edge of the base of 
pectoral ; prseopercular spine straight, with both outer and inner 
edges denticulated, the inner edge with 5 teeth, the outer with 3 or 4, 
the anterior of which is directed forwards. Dorsal IV, 8 ; the anterior 
fin elevated and its rays produced in the male ; caudal, in the male, 
elongate, nearly $ the length of the fish. Anal 8, the last ray elongate in 
the male. Greyish, with darker markings; caudal with dark cross-bars or 
series of spots; anal with a dark margin; dorsal fins, fn the male, black* 
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ish; in ihe female, anterior dorsal with a large oblong black spot between 
third and fourth rays ; second dorsal with series of spots on tho rays. 

Length, to base of caudal, 35 mm. 

Two specimens from Muscat, 15-30 fathoms. 

This spades approaches tho genus Vnlms in tho structure of the 
prroopercular spine. 

BlKNNIUK PKR 8X0U8 (PI. II, fig, 1). 

Depth of body nearly equal to length of head and 5-5^ times in the 
length (without caudal). Diameter of eye about £ the length of head 
and twice the interorbital width. Snout nearly vertical ; cleft of mouth 
extending to below posterior margin of eye. No canine teetb. A pair 
of well-developed simple tentacles inserted close together on tho occiput 
and a pair of smaller simple tentacles at the anterior nostrils ; no supra- 
orbital tentacles; no occipital crest. Dorsal XII, 20; the spinous 
portion composed of flexible spines, the longest $ the length of head, 
tho twelfth much shorter, about ^ the length of the longest my, which 
is £ the length of head ; a notch lietweon the two dorsals ; last dorsal 
ray connected hv a membrane to the proourront rays of caudal. Anal 23. 
Caudal truncate rounded. Pectoral slightly longer than head, oxtending 
to origin of anal. Sides of body with 6 olwcure dark blotches or bars 
and anteriorly with 4-6 vertical whitish stripes which extend across 
the abdomen below, posteriorly with small white spots ; spinous dorsal 
with 3 dark bars, running obliquely forwards and upwards, confluent at 
the margin and below continuous with those of tho body ; second dorsal 
dusky, with oblique white stripes running backwards and upwards and 
breaking up into spots near the margin ; caudal dusky, barred with 
white spots 5 anal with blackish marginal and light intramarginal bands. 

Length, to base of caudal, 72 mm. 

Throe specimens from tho Persian Gulf, 10-20 fathoms. 

SALARIAB ANOMAUJ8 (PL II, fig. 4). 

Depth of body nearly equal to length of head and 4^-5 times in 
the length (without caudal). Diameter of eye nearly J the length 
of head and twice the interorbital width. Forehead projecting beyond 
the snout ; cleft of mouth extending to Ixdow posterior margin of 
eye. No canine teetb. Anterior nostrils with a pair of well-developed 
simple tentacles, which arise almost at the orbital margin in front of 
the middle of the eye ; no supraorbital or occipital tentacles, no occipital 
crest. Dorsal XII, 19-20, the spinous portion composed of flexible 
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spines, elevated, the longest spines in some examples ( ? females) 
less than the depth of body, in others ( ? males) produced, more than 
the depth of body $ second dorsal low, the last ray attached by a 
membrane to the oaudal peduncle anterior to the procurrent caudal rays. 
Anal 23-24. Oaudal rounded, but with the outer rays produced, giving 
a trilohed appearance. Pectoral shorter than the head, not extending 
to origin of anal. Brownish ; fins pale ; margin of anal and middle rays 
of caudal blackish. 

Length, to base of caudal, CO mm. 

Several specimens from the Persian Gulf and the Mekran Coast. 

Pktkosciutks mekranknsis. 

Depth of body equal to length of head, times in the length 
(without caudal). Snout not projecting beyond the mouth, winch 
extends to below the middlo of oyo. Diameter of eye ;} the length of 
head and groater than tho interorbital width. Canine tooth strong, 

* specially in the lower jaw. A well-developed triangular crest extend- 
ing from between tbo eyes nearly to origin of dorsal ( t in males only) j 
no tentacles* Dorsal 32, highest posteriorly. Anal 23. Caudal 
rounded. Pectoral -J, ventral § the length of head. 0 pairs of dark 
vortical bars on sides of body, and posteriorly small white spots also ; 
head with similar bars which aro, however, irregular and somewhat 
oblique ; oocipitul crest with dark vermiculations ; dorsal anteriorly 
with dark mediun and marginal Ion gitudinallines ; anal and pectoral 
with dark lower margin. 

Length, to base of caudal, 40 mm, 

A single specimen from Jask, Mekran Coast. 

PfiTBOSOIBTKfi TOWN8BN0I (PI. Ill, fig. 7). 

Depth of body about 5J times in the length (without caudal), length 
of head 4§ times. Snout projecting beyond the mouth, 'which is 
transverse, inferior, below anterior part of eye. Diameter of eye £ the 
length of head and equal to the interorbital width. No canines in the 
upper jaw, those of the lower jaw strong. He*ad without crest, or 
tentacles. Dorsal 34, with the rays gradually decreasing in length in 
the latter half of the fin. Anal 22. Caudal emarginate. Pectoral 
ventral $ the length of head. Brownish, fins pale ; anterior part of 
dorsal with a prominent black marginal stripe. 

Length, to base of caudal, 81 mm. 

A single specimen from Jask, Mekran Coast. 
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% LIST OF DEEP-SEA FISHER FROM THE SEA OF OMAN. 


I. 

Untmnger Upturns , Richards ... 

(140-205 filths.) 

2 . 

Scopalus pyrsoholm, Alo. 

(225 filths.) 

3. 

liarpodon squamnsus, Alo ... 

(170-243 filths.) 

4. 

Champ wdon tmra.r, Gthr. 

( -140 „ ) 

5. 

Physicultns argyropastm, Alo. 

(107-205 ) 

6. 

Epinephrine / > raeoperbdar is , Blgr. ... 

( -175 „ ) 

7. 

,, undtdosus, Q. G..., 

C -170 „ ) 

8. 

Synagrops philifqmiensis, Gthr. 

(170 laths.) 

». 

Parascolopm townsendi, Blgr. 

(140-225 filths.) 

m. 

( robin # mmetesy Ale. ... 

(180 faths.) 

li. 

Laeops marrophthahnnSy Ale. ... 

(180 , ) 

12. 

Cynaglosum Carpentaria Ale, ... 

(170-243 filths.) 

13. 

Solaa umbratiHs, Ale. ... 

(98 filths.) 

14. 

Tetraroge guenthari, Blgr. 

(142 „ ) 

15. 

Minmts inermis, Ale. ... 

( -180 filths. ) 

16. 

* Trigla arabica , Blgr. 

( -180 ,, ) 

17. 

Tjcpidctrigla oynanemw, Rgn.... 

(180 filths.) 

18. 

Callwnymw carebare s, Ale. ... 

(98-180 faths.) 

19. 

Neobythiias ste alums, Alo. ... 

(175 tilths.) 

i 

S, LIST OF FISHES OF THE PE 

HSIAN GULF. 

1. 

Amphmlr strip ala, Gthr, 


2. 

fPtanas indicus, Day. 


3. 

Epinephalus tauvina, Forsk. 


4. 

„ argue , Bl. Soho. 


5. 

„ fuseognttatm, Forsk. 


6. 

,, chhyrostictma, C, V. 


7 . 

„ marra , Bl. 


9. 

Ardhim townsendi, Blgr, 



* Trifla hamUtieta (nan 8ohi©gol) Day^ Fishes uf India, finppl. p. 791 Q 888), and 
Alflpek, Oat, Ind/0«8|Hwa Fishe* p. 67 (1899> 

t P***a* indiaus U only doubtfully distinct from the Atlantic P*. c*twUt* (Poey). 
fhe latter baa been figured by Goode & Bean (Oceanic Ichthyology, fig. Mt») under 
the name -Pi. maeulatu* (non Xiutkcn), According to this figure the scales arc wore 
numerous in a rertkal eerie* than In P*. indicus (compare Day’ll figure) but oilier 
dtoerence* are not evident. 

m 
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9. Ant hi a* hypselosoma, Blkr. 

10. Apotjm tpjadrifasciatus, Val. 

11. ,, bifasciatus, Riipp. 

12. ,, nigripinnis 9 C. V. 

18. Mesoprion annularis , C. V. 

14. ,, er if thro j items, Bl. 

15. Pagrus spinifer, Forsk. 

10. IjCthrinns sir tutus* Stilr. 

] 7, Scolopsis ghanam, For.sk. 

3 8. J^islipoma xtridensy F orsk. 

10, Diagvamma g/clum, Thunk. 

20. Psendochromis persicw, Blgr. 

21 . ,, nigrovittahis * Blgr. 

22. Heniochus mac role pi dolus, L. 

28. Thepanc punctata , L. 

24. Teuthis nehidosa , Q. (1. 

25. I 'mu acent, rus jerdo ul, I ):i y , 

20. ,, obtuxiroslrls , Gtlir. 

27. 1 rlt/phidodon sindensisy Day. 

28. ,, cOfdeslittnx, (\ V, 

20. Plalyglossus hi/rtelii, Blkr. 

80. ,, rostusy Day. 

81. ,, dussumieri, (5. V. 

82. / } scud( >sca rus j a nloch ir, Blkr. 

88. Scorpacna cirrhnsa , Thunk. 

84. Pic rots ms sell it* Bonn. 

85, Scomber microlepidotus, Hupp. 

80. (robins albopunctaius* 0. V. 

87, „ ophthalmotcenia , Blkr. 

88. towuxendi, Blgr. 

80. „ hoplopomus , (J. V, 

40. Eleotrix diademalus , Riipp # 

41. P sett odes erumei , Bl. Bohn, 

42. Pseudorhombus arsius* Ham. Bnoh, 
48. Synaptura zebra , Bl. 

44, Penis nehulosa, Q. G. 

45, Callumymnx perskm , Rgn. 

46, Blmnms persimx, Rgn. 
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47. 'Solaria* sindmsis, Day. 

48. dnsnumieri, C. V, 

49. „ fasciaLas, Bl. 

50. y , operrularh 9 Murr. 

51. „ a rum talus, Rgn. 

52. Peiroscirles barbatus, Ftrs. 

5/5. Bai ruckus grunniens , L. 

54. Aniennarrtus nammifer , Uuv. 

55. Monamntkm oblong us, Sell log. 

56. ,, tomeuloms, L. 

57. (hi ration eyannrns, Rupp. 

4. FISHER FROM MUSCAT. 

The following it re not inoludod in StoimhvlinoF.s Uisl of Fislio^ (mm 
tin East, C>u*t of Arabia : — 

1. Trtftjon walgtiy M till & Henlo. 

2. Mnrcena pxeiulothyrsaidea, Blkr. 

5. Pegasus natans, L. 

4. Amplitude sir i gala, Gtkr. 

5. Eptneghclus merra , Bl. 

6. Cirrlutichthys call turns, Hgn. 

7. Ayogon thnrstoni , Hay. 

8. * holoUvnia , Rgn. 

9. Genyoroge be ngaUmsis, Bl. 

10. U gene ns indicus, Rlmw. 

11. Eipmlt 4 rivuhiia. Robing. 

12 Platygkmns bimaculaius , Uitpp, 

13. ./ Inynurria jlageUifcra* 0. V. 

14. Scorpcena cirrhosa , Tlinnb. 

15. „ r^a. Day. 

Hi. Minous inermis , Ale. 

17. Apidua id aim, 0. V. 

18. Pramjtodasys leucog aster, Rieharita, 

19. Plaiyceghalm subfascialus, Gthr. 

#Q. ^ nigripinnts, Rgn. 

21. „ townsendt, lign. 

*2. „ maeufiginna, lign* 

88* Lepidotriffla bispinom^ *8tdi\ 
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21, (robins andainanensis . Day. 

25. Perch pulcMlu , Sohleg, 

26, „ smithn, Rgn. 

27* Trhhonotns setigerus, Bl. Sohn. 

28. Call tony mu, s jHamentoms, C. V. 

29. M per sic tu, Rgn . 

80* „ wargttreta, Hgn. 

81. muxcatenstx, Rgn. 

82. Hlennuu wml fata tains* Hup]). 

88. Rhomboid if hiltys panthermu >. Rupp. 

81. ,, or aridity tea mu, Schley. 

85. ,, potctlnrus, Blkr. 

5. FISHES FROM THE MEKUAN (T)A^T 
AND KARACHI. 

A list of the FHhos collected by Mr. Townsend on the Mokrnn Coast 
is being published in the Imperial Baluchistan Gazetteer. In thin, 
Apogon famatxn (White). Equula nuchal h (Kohleg.), and Calltonymus 
longkaudatiu (Sehleg.) should lie roj laced by Apoyon melanotcenia 
(Hgn.), Equula daura (Uuv.), and CaUionymnx persicus (Rgn.) respec- 
tively and the following species should be added : — 

Opht/iognathus nigromaryinatm, Rapp. 

Platyglossus dimumiert, C. V. 

Mtnous monodactylas , BL Scbn. 

Gobms ornatus , Rupp. 

Eleotrix diadematm , Rupp. 
tialarm anomalm, Rgn, 

Petroscirtc * punctatus , C. V. 

„ mekranensts, Rgn* 
town&endt, Rgn. 

Karachi falls within the province treated of in Day’s u Fishes of India,” 
and the additions, except in the case of the new species described above, 
are unimportant. 
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EXPLANATION OF THE PLATES. 

Pluto A. 


Fig. 1. 

Pkfcyoephahi* tuwnsemli. 

» *• 

„ ingripinnk 

„ 3. 

„ maouiipimm, 


Plato B. 

Fig. 1. 

Blounius portions* 


Lopidofcriglu oimtrumsia. 

a. 

Clrrhiliuhthys oalliums. 

» 4. 

Salarius auomuluH. 


Plato a 

Fig. 1. 

Oallionyraus portions, <$ ; 

,, a. 

„ rausaatenais. 

„ 3. 

*> margarot®. 

.. 4. 

Apogon molanot»uia. 

<) 5. 

„ xpihmis. 

6. 

Apogonichtliy;* midu*. 

V 7. 

PotroHoirtoft townaondi. 



m 
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THE FAUNA AND FLORA OF OUR METALLIC MONK 
By E, Bi<attkb, S.J, 

[ Head before the Bombay Natural History Society On UUh March 1005). 

Some thrift ago, 1 was asked by a friend to examine some specimens 
of our current coins with a special view to plague bacilli* Fulfilling his 
wish I subjected a good number of pieces to careful examination, I 
detected a great variety of things belonging both to the animal and 
vegetable kingdom, as well as to the inorganic worhl. Though 1 did 
not succeed in satisfying my friend with these results, as 1 did not 
observe a single specimen of that plague-engendering organism, I 
nevertheless might interest sunn* of the readers of this journal by a short 
determination of the plants and animals belonging to the flora and fauna 
of our metallic money, 

I need not say tint in this examination 1 made use of the common 
ways of sterilisation, of culture media, and the different methods of 
staining which are necessary for the exact study of the micro-organisms, 

I btgan with scratching a small particle from the surface of a coin, 
Examining it in sterilized water with a low magnifying power I could 
not distinguish anything but a brown, dark, untransjmrent, shapeless 
mass, and some cylindrical bodies protruding on the surface of that 
conglomerate. I crumbled the object, and now the single pieces had 
changed colour entirely, looking yellowish and showing a granular 
structure. Using a power of 5 25 1 could easily detect the nature of 
those elongated bodies. In this and the following oases small portions 
of hair were observed, and amongst these especially the roots were of 
frequent occurrence. This is quite natural, as the root of each hair is 
lodged in the follicle which descends into the subcutaneous fat, and is 
thus surrounded by a more sticky substance than the shaft. Sometimes 
intimately connected with the hair follicles, sebaceous glands were 
observed. As the hairs taken from the different parts of the body all 
show certain characteristic peculiarities, it was not difficult to trace 
the origin of the various particles. In this way I detected hairs which 
are found on the head, on the arm, in the arm-pit, in the nose, on the 
eye-brow. With a higher power 1 could even distinguish single 
cortical scales which cover the long fibriUated oells of the hair* A 
power of 1,000 disclosed the presence of parasitic fungi and of a mite, 
called Oetmdex follioulorum komni whioh seems to choose the hair 
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follicles and sebaceous glands of man as a favourite haunt. Of silk, 
cotton, ami wool, l saw threads of sometimes considerable length. 

This was all I could detect without further preparations. For a 
better examination of the rest 1 dissolved some scrapings in a watch- 
glass of lukewarm sterilized water. After two hours the apparently 
homogeneous substance was divided into a layer of fine sediment on the 
bottom of the vessel, into free-moving particles, and a greyish layer on 
tho surface of the water. When 1 repeated this experiment and always 
examined one portion after the other, the microscope showed the 
following details. Floating on the surface there were bodies of chiefly 
vegetable origin : stellate hairs of\ a plant belonging to the order of 
Solanaoese, glandular hairs of one of the Labiates, sporangia without 
spores of a fern belonging to the Poly pod iaootc, small particles of wood 
of a diootyledonemis stem, a tangential-longitudinal section of the stem 
of a grass, macerated to such fin extent as to be wholly transparent. 

The greatest portion of the surface material consisted of exceedingly 
small particles of mostly organic origin, which were obviously in u 
state of decomposition and did not give, therefore, any possibility of 
identification. 

When l examined drop after drop, many of them disclosed micro- 
scopical organisms of various colour, shape, and size. A strong 
magnifying power showed globular cells, mostly isolated, but some- 
times united into small groups. The bright green contents of the cells, 
the presence of chromatophores, the small starch grains in the chroma- 
tophores, which were visible in an iodine solution, of the size of 2 — 6 
and finally the comparison with the organism which I suspected to 
be the same and which I had found on the outer surface of a flower-pot, 
made it sure that the object in question was Plenrmtcm* vulgarix, 
Menegh. In the same way I found another alga, a species of 
Nitzsohia H nasal, which belongs to the diatoms. The chromatophores 
were completely reduced, wherefore it was one of the diatoms which 
assume a saprophytic mode of life. Its size was 50 — fiO M in length. 
In another otose the field of view showed small globular and elliptic 
cells, hi length. Within a delicate membrane several small 
vacuoles, sometimes si large one, could be recognized. A culture in 
P&ateUr*# fluid enabled me to observe multiplication by budding. From 
the circumstance that gemmation is peculiar to the sacoharcmycetes and 
from other microscopical characters obtained by hardening and staining 
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1 aame to the conclusion that the plant was Saeehar&myeex ellipsooidtus, 
Bees, or wine yeast. Another species of the same genus, Saceharo- 
myfest mycoderma , Rees, exhibited elliptical and cylindrical cells of 
5 — 7 ^ in length. It is the plant which forms a thin membrane on the 
surface of already fermented liquid* without oausing fermentation itself, 
v,g* in half-empty bottles of wine. 

May I be allowed now to enumerate in a shorter way what else the 
microscope revealed to the observing eye. 

Of the organism* belonging to the Schizomycetos or Bacteria, the 
following were examined : — 

Miobooooous urmae, Oohn. — Diameter ot cells J *1 — 2^; 2 — 8 in- 
dividuals were united into chains. It is the cause of fermentation of 
the urine, splitting up urea into ammonium carbonate. 

Micrococcus orkpubculum, (John. — (Jells short, oval. Diameter 

2 It is found in various infusions. In company with MiOROOOOcrs 
CBKTO 80 TTLTTM I found Bacterium termo, JShrl, Length 1 — 8 M . Twice 
or three times as long as brood, oylindric or elliptic, usually in pairs. 
It is the ferment of putrefaction of liquids. 

Vibrio rugula, Mull. — Length 6 — 17 Is found in ponds, rain- 

water, ami also in freces. 

JIhggiatoa ROHRO-PRRBtciNA, Zopf. — Pinkish or violet. Found on 
fresli and salt water in places where vegetable and animal bodies putrefy, 
Thoy give the water the blood-red colour. 

Ccostkydium BUTYBictJM, Prazm. — In the presence of this bacterium 
butyric acid is formed from various carbohydrates. The rod-like ooIIn 
measure in length 2 — 2*5 /*, in breadth 1 

BaOTHRIUM AGBTX, Zopf, the acetic acid bacteria which oxidise 
alcohol to aoetie aoid. 

Staphylococcus Pyogbnbs. — It is a spherical coccus 09 ^ in 
diameter, found irregularly in masses or clusters. It is one of the 
bacteria which came suppuration. I was not able to identify the exact 
variety. 

Bacillus tubbroulosis, Koch. — The tubercle bacillus varies very 
much in size. I found some of 2 * 6 -— 3*4 M in length, and others 
of i 

Sohrad, — A s I found it only as plasraodium and with- 
out gporongia and spores, I could not make sure of the specific charac- 
ters* Of the Zygomycetes there were only two species. 
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Muook stolonifkb, Ehrh. It forms white growths on various 
•substances, especially on putrefying vegetable bodies. 

Oh A5TOOI. API ixitf , Fres, It is a parasite on Mucor stalanifer , Ehrh., 
found on animal excreta. The fungus showed sexual spores (Oonidia). 

There was only one of the Haplomycetes, a species of Torula JPers. 
Identification was impossible, as I observed only spores without myce- 
liums, The torulas form dust-liko coats e# various bodies, usually on 
dead and sometimes on still living bodies. 

The animal kingdom offered only few representatives. 

Amasba tbbkioola Gbrkbv— Diameter of the whole body 350 — 400 
I found it dead in the state of enoystation, 

Tliere were some 2 or 3 species of infusorians, but for want of a 
sufficient number of specimens, determination was impossible. 

Of rarer occurrence wore red blood corpuscles, fat cells of adipose 
tissue, small portions of the epidermis of human skin, pus cells and even 
eggs of insects. 

Very frequent were starch-grains of different plants : 

Starch-grains of potato. — By them the light is reflected to differing 
degrees. Their hilum is not the geometrical centre, but lies nearer to 
one end. Length 60 — 100>.. 

Staroh-gruins of wheat ; they are circular, their lamination regular, 
their diameter 35 — 40 /* . 

Starch-grains of rice ; they are very small, polyhedral ; compound 
grains of great beauty are met with. Diameter 6—7 

Starch-grains of West Indian arrowroot. The lamination is loss clear, 
but more uniform than in potato starch. A oleft in the form of a V 
characterises the starch of arrowroot. 

Also white and black pepper was found. The only difference between 
the two kinds of pepper is, that in the white there are no particles of 
the exocarp and no parenchyma of the seed-vessel* 

Cinnamon-powder, which was observed, is distinguished by the fol- 
lowing elements. Thin spindle-like bast fibres, circa 50 * in length ; 
thick-walled cells of th^ bast parenchyma, containing starch, slerencbyma 
with or without starch, oil-glands, crystals of calcium-oxalate from the 
eella of the medullary rays. 

The greatest part of all the lmttor detected on money, and found 
as the chief oonstitutent i part of the sedimentary layer, was dust, 
.f iu microscopic and ultramicroscopio bodies of inorganic origin. Of 

X9 
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only a small number of minerals the crystallographic characters 
could be recognized by means of the polarising miscroscope and by 
the application of re-agents, v. g. of silica, calcium carbonate, etc. 

Besides the bacteria above enumerated I could trace the presence of 
some two or three others. But as they were only few in number, and 
fresh and good food supply did not induce them to multiply, a definite 
identification was, of confte, beyond the bounds of possibility. 

That there may not arise any misapprehension in the reader’s mind, 
I must not omit saying that not all of the above mentioned forms of 
organisms were found on each and every coin, but that, on the con- 
trary, there was amongst the examined pieces u pretty good number 
which did not exhibit the actual presence of life at all. 

If we bear in mind, where nearly all of those micro-organisms usually 
or, to use a more correct expression, exclusively occur, we cannot help 
confessing, that they are associated with the presence of decaying mat- 
ter, And again if we consider, through what hands and pockets a coin 
may travel in the course of one single day, we shall not have the least 
difficulty in understanding how the fauna and flora of our money came 
into existence. 

When I had already finished this papor my attention was drawn upon 
two letters addressed to the Editor of the Times of Italia . On the 10th 
February 1905 the Baroda correspondent, Dr. It. V. Dhurandhar, writes 
the following lines : — 

“ Will not the Government of India think twice before extinguishing 
copper coins and substituting bronze and nickel ones in their place, in 
the face of modern research in that direction ? The Health Board of 
New York some time back undertook an investigation to ascertain how 
far gold, silver, copper, and paper currencies assist in the transmission 
of disease germs from place to place, and they found on miscrosoopio 
examination that, while other currencies swarmed with germs, none 
were found on copper coins.” 

Further on he adds : “ Bronze though coppery, contains tin, and 

sometimes lead and zinc, and, therefore, is not as good a germicide as 
pure copper.” 

The second lotter (11th February 1905), written by Mr. S. G. 
D’Souza, ooo tains these remarks : “ In common with Mr. Dhurandhar 
I quite agree that copper, for from transmitting disease germs, is a most 
potent agent of prevention of the same, — In those days when cholera 
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regularly made its dreadful ravages in Bombay every third year, the 
coppersmiths were to a man immune from it, I, therefore, think the 
substitution of bronze and nickol ooins for copper ones undesirable.” 

These two letters afford mo tho welcome opportunity of expressing 
my full agreement with the views advanced in them. Dr* Dhumndbar, 
however, says, that tl while other currencies swarmed with germs none 
were found on copper coins.” If I, as roj^nls our metallic money, 
said the same, tho sluUment would surely not agree with the facts, as 
tho above mentioned organisms were seen not only ou silvgr-coins but 
also on copper-currencies. The only difference was that the plants and 
animals detected on copper were devoid of life, while those on silver- 
coins, in most cases, were animated. And so we may say with 
Dr. Dhurandhar, that copper is an excellent germicide. 
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SUPPLEMENTARY NOTES ON THE COCCTDSE OF CEYLON* 
By E. Ernest Gbkbn, f. k. s., 

Entomologist to the Government of Ceylon* 

Part III. 

( With Plates If— K.) 

Sinoe the earlier appearance of my “ Supplementary Notes ,r in this 
Journal (Vol. XIII, Nos. 1 and 2), a fresh mass of material has been 
accumulated, necessitating a further series descriptive of new species of 
Dispidinas Horn Ceylon. Nor can it be supposed that the supply is yet 
exhausted, although the original number of species recorded in my 
monograph has now been more than doubled. Largo areas of the Island 
still remain imexplorod (as regards Corrida:) and new species are 
frequently discovered even in the best worked localities, as may be seen 
from the frequency with which the name “ Perodeniya ” appears in the 
following pages. 

Genus ASPIDIOTUS. 

Asmdiotus longispinus, Morgan. (PI. H, fig. 1.) 

Asp idiot ns longispina, Morg., Ent. Mo. Mag., XXV., p. 852. 

Morganella longispinus, Ckll., Bull. 6, Dep. Agrio. (1897). 

Hemiberlesia longispinus , Leon., Riv. Pat. Veg., vi. (1897). 

Morganella masketti, Ckll., Bull. 6, Dep. Agric., p. 22 (1897). 

9 Puparium black, oiroular, moderately convex, dense and usually 
more or less obscured by fragments of bark. Diameter 1*10 mm. 

$ Puparium not observed. 

Adult 9 subcircular, the pygidium only slightly projecting beyond 
the general curve. Colour whitish; the chitinous parts stained a deep 
brown. Pygidium (fig. 1) with two rather narrow prominent oonver*. 
gont median lobes almost or quite contiguous. Margin on each Bide 
fringed with numerous narrow elongate squames, some of them deeply 
fimbriate, others obscurely so. Spines deep black, stout, long and whiji- 
like, projecting far beyond the squames. No ciroumgenital glands. In 
aJU my examples the terminal half of the pygidimn is densely chitinous 
and deep coloured, obeouring all pores and other characters. Diameter 
0'50 to 1 mm. 

Adult S unknown. 

Habitat .— In Ceylon, beneath loose hark on stems of the “ Jak” tree 
(AfUmrjyus integrifolia). The scales are frequently embedded in the 
of the cortex. (Poradeniya.) 
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Aspipiotus cuouurs, n. sp. (PI. H, figs. 2, 3.) 

9 Puparium very irregular in form, due to the fact that it lias to 
accommodate itself to the cavity which it inliahits. This cavity is of a 
conical shape and may contain as many as five of the insects, the puparia 
Iioing then crowded and pressed together, elongated in the direction of 
the duct of the gall. Colour dull brown, usually comprising ] portions of 
the pellicle and derm of the former oooui*mt. It is difficult to isolate a 
single individual for purposes of measurement, but the united mass has a 
length of about 2 mm. 

$ Puparium not observed. 

Adult 9 (fig. 2) white or pale yellow. Long pyriform. Pygiditim 
terminating in two stout obscurely emarginate lobes ; the margin for a 
short distance beyond them thickened and irregular (fig. 3). Two 
groups of about six long stout spiniform squames on each side of lobes, 
divided by a small marginal prominence. A larger conical point imme- 
diately beyond the outer group. Anal orifice small. Dorsal pores very 
minute and inconspicuous. No oircumgenital or parastigmatic glands. 
Length 1 to 1*25 mm. Breadth 9*75 fco 9*85 mm. 

Adult $ not observed. 

Habitat , — Female insects occupying the galls of another Coccid 
( Amorphacoccus mesttm), after that insect has died, whether on account 
of the intrusion or from natural causes, 1 have as yet been unable to 
determine. 

AbPIDIOTUS (OttRYSOMPHAMJS) PHDKONIS, n. gp. (PI. H, fig 4.) 

Puparium clear brownish straw-colour ; pellicles paler, circular, 
flattish. Diameter 2*50 mm. 

$ Puparium not observed. 

Adult $ broadly pyriform. Pygidium (fig. 4) with six prominent 
floriato lobes approximately equal in size. Interlobular squames nar- 
row, deeply fimbriate, of same length as lobes. Three broad aciculate 
serrate squames beyond the outer lobe on each side. Oircumgenital 
glands in five groups ; median group with 1 or 2 pores ; upper laterals 5 
to 6 ; lower laterals al>out $. Dorsal pores oval, moderately large and 
conspicuous, communicating with long trumpet-shaped ducts. Length 
1*59 mm. 

Adult S not known. 

Habitation leaves of undetermined tree. Pedrotalagalk, at an 
elevation of about 8,000 feet. April 
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Differs from A . dictyospenni in having the lobes of more equal size 
and in the much smaller and more ill-defined paraphyses. 

Abpidiotub (Chbysomfhalus) malleolus, n. sp, (PL H, figs. 5, 6.) 

9 Puparium opaque snowy white ; dense, broad and flat ; irregu- 
larly deltoid. Pellioles pale straw-colour, usually marginal. Long 
diameter 4’ 50 to 5*50 mm. 

$ Puparium similar but very much smaller. Length 2*25 mm. 

Adult J (fig. 5) rather densely chitinous, elongate ; cephalotho- 
racic segment broadest, with a deep constriction behind ; mesothoracic 
segment narrowest ; segments well-defined, but margins not produced. 
Pygidium (fig. 6 ) with eight rather small but stout rounded lobes, their 
outer edges obscurely emarginate. Squames rather small but pro- 
jecting beyond the lobes, not conspicuously fimbriate. Six large con- 
spicuous clavate jwiraphyses and many smuller ones. Ciroumgenital 
glands numerous, in two curved groups, Median dorsal area of 
pygidium conspicuously reticulate (as in A^trUohiiiformis and its allies)* 
Length 1*75 to 2*25 min. 

Habitat . — On under surface of leaves of Mimusops Jiexandra. Ele- 
phant pass, N. P. March. 

The specific name has been suggested by the hainmer-like form of 
adult female. 

Aspidiotus (Ohbysomfhalus) cibtuloides. n. sp. (PL 1, figs. 7, 8)* 

9 Puparium (fig. 7) dull blackish-brown ; broadly oval, somewhat 
pointed behind ; the ventral scale dense and strongly developed, the 
hinder portion steeply up -tilted and projecting beyond the margin 
of the dorsal scale. Dorsal scale rather strongly convex ; suboonioal ; 
the pellicles plaoed on the summit, nearer the anterior extremity. 
Larval pellicle only exposed, reddish. Length 1*85 mm. Breadth 
about 1 mm. 

g Puparium of same oolour, but flattened, smaller and more elongate# 
Length 1*25 mm. Greatest breadth 0*75 mm. 

Adult 9 turbinate ; a deep constriction separating the pro- and meso- 
thorax and a less-marked constriction behind the meta-thorax. Derm 
rather densely chitinous. Margin of pygidium (fig. 8 ) strongly cristate. 
There are six lobes, with difficulty distinguishable from the other 
marginal prominences. Median pair bluntly oonioal, with slightly 
emarginate sides. Second and third pairs sharply conical, each with a 
denticle on outer margin. Second pair smallest ; third pair largest 
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Beyond the third lobe the margin is broken into strongly serrate 
prominences. Squames and spines small and inconspicuous. Four 
moderately developed elongate paraphyses on each side, and numerous 
smaller ones between them. Anal orifice small, elongate, distant from 
margin about three times its own length. Ciruumgenital glands con- 
sisting of a single small group (of from 2 to 4 orifices) on each 
side, and two or three isolated orifices between them forming a broken 
median group. Dorsal pores minute and inconspicuous. Length 1 to 
1*10 mm. 

Adult not observed. 

Habitat . — Occurring sparsely on leaves of Cinnamomum , Pera- 
deniya. January, 

The peculiar form of the female puparium gives it the appearance 
of a small oapsule resting on the leaf. In this particular it closely 
resembles a species from Java, on Piper nigrum (to be described later 
under the name of A* capsulatus.) 

ASPIDZOTCS (ChKYHOMPHALITS) QUADKICI.AVATUS, D. Sp. (PI. I, fig. 9.) 

9 Puparium flat, subcircular, very dark ohooolaie-brown. Larval 
pellicle exposed, prominent, of same colour as the secretion ary area. 
Nymphal pellicle completely concealed. Diameter 3 mm. 

$ Puparium similar in colour and texture to that of 9, but 
smaller and oblong. Length 2 mm. Breadth about 1 mm. 

Adult $ dull pale purplish. Pygidium (fig, 9) with eight stout 
bluntly pointed lobes, their sides slightly emarginate: the second pair 
somewhat smaller than the others and situated close to the median 
lobes. Margin beyond the lobes thickened and cristate. There are 
four very large and conspicuous clubbed paraphyses and two smaller 
and simple — exterior to the others. Squames small and obscure. 
Dorsal pores small and inconspicuous, Ciroumgenital glands presum- 
ably in five groups, but forming together an almost continuous arch, 
difficult to separate into its component parts, narrowest in the middle and 
thickening at the extremities. Orifices numerous — 75 to 100. Anal 
aperture minute. Greater diameter (longitudinal) 1*25 to 1*75 mm. 

Adult $ not observed. 

Habitation upper surface of leaves of Murraya exotica. Pern- 
deniya. July. 

Both $ and 9 puparia are very firmly attached to the leaf. It is 
difficult tq remove them entire. 



844 JOURNAL, BOMBA Y NATURAL HISTORY SOCIETY > Vol XV t 


The pnparia are scarcely distinguishable from those of A, rossi, but 
the exceptionally large paraphysea and the disposition of the oiroum- 
genital glands distinguish it from that or any other species of 
Chrtjsomphalus ♦ 

AsPIDlOTUS (AoNIDIRLLa) TAPROBANU8, n. Sp. (PI. I, fig. 10). 

9 Puparimn pale, transparent, straw-colour t pellicles slightly darken 
Flattiah ; irregularly oval. Ventral soale thin and delicate, adhering 
to under surface of dorsal soale in such a manner as to leave a central 
channel. Greatest diameter 2 to 2*25 mm. 

<J Pupnrium smaller and paler : more elongate. Length 1*50 mm. 

Adult $ yellow. Pyriform. Pygidium (fig. 10) with six promin- 
ent rounded floriate Jobes of equal size. Bquames broad and deeply 
fimbriate: the outermost three acioulate. Puraphyses small and incon- 
spicuous, one at inner side of base of each lobe. No cironmgenital glands. 
Pygidial characters very similar to those of A . auraniii , hut ultra- lobular 
squames not bifid. Length 1 to 1*25 mm. Breadth about 0*75 mm. 

Adult not observed. 

Habitat . — On loaves of Phyllanthus myrtifolius : usually on upper 
surface. Peradeniya. May. 

The species differs from auraniii in the simple form of the ultra-lobular 
squames. The derm is more delicate and never becomes densely ehiti- 
nous : nor are the pygidium and abdominal parts withdrawn into the 
body as in auraniii. 

Ahpidiotus (Taugiokia) amynLANTHi, n. sp. (PI. I, fig. 11). 

9 Fuparium dull black, with a raised whitish disc on larval 
pellicle : moderately convex : more or less concealed beneath the corky 
outer bark. Diameter 1 to 1*25 mm. 

$ Puparium grayish, (a whitish bloom overlying the blackish se- 
oretionary area). Pellicle very dark shining brown, with a raised 
whitish oirole in centre. Length 1 mm. 

Adult 9 circular : the pygidium only slightly projecting, demarked 
from abdomen by a curved series of irregular thickened ohitinous 
patches. No parastigmatio or oiroumgenital glands. Pygidium (fig. 11) 
with eight well-defined stout emarginaie lobes, each with a conspicuous 
elongate paraphysis at its base. No pectinate squames. Dorsal pores 
small, circular. Diameter 0*60 to 0*70 mm. 

Adult $ brownish orange ; noial plates and scutellum pale?* ; apo* 
deina castaneous. Form broad, depressed. Head small? ocelli bhwk: 
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rudimentary eyes colourless, inconspicuous. Terminal joint of antenna 
with one knobbed hair at apex and two at side. Foot with four 
knobbed hairs. Wings • ample, hyaline, slightly iridescent. Genital 
sheath very long and narrow, as long as or longer than abdomen : 
sharply pointed. Total length 075 mm. 

flab it ai . — -On Phyllanthus mijrtifolim . Peradeniya. February. 
Female insects on stems and twigs, more or less oonoealed beneath the 
outer layers of the bark. Male insects on both surfaces of the leaves. 

The pygidial characters approach those of A . tenebricoms , Comstock, 
but differ in the form, number and arrangement of the parapbyses and 
in the absence of pectinate squames. 

Asnmoroe (CKvrTOPHYiaAsris) ooctjlttjs, var. klongatos, n. var. 

(PI. I, figs. 12,13). 

Aspidiotus occnltm, Green, Coco. Ceylon, pt. 1, p. 56. 

Cryptophyllasph occultua , Cklh, Check List, Supph, p. 396. 

9 Puparium consisting principally of a delicate film lining the cavity 
of the gall, the pellicles forming an operoulum at its base. 

The gall itself (fig. 12) is irregularly cylindrical, constricted towards 
the base, the ends often studaed with irregular tubercles. Length of 
gall about 2 mm. 

$ Puparium not observed; but probably occupying shallow 
depressions on the surface of the leaf as in the type. 

Adult $ elongate oval, abruptly oonstrictod towards the base of the 
pygidium. Pygidium (fig. 13) with 6 prominent lobes. Median pair 
large and deeply coloured : others smaller and pointed. Squames ex- 
tending beyond the lobes: stout, deeply fimbriate and furcate. Anal 
aperture elongate, nan ow. No oircnmgonital glands. Length 1 mm. 
Greatest breadth 0-50 mm. 

Adult $ not known. 

The gulls are massed on the under surfaoe of leaves of Grewia gp.; 
the aperture opening on to the upper surface. Honeratgoda. Feb. 

Differs from type in its elongate form and greater size : in the 
cylindrical (instead of globular) form of the gall t and in the position 
of the galls on under (instead of upper) surface of the leaf. 

AfinmoTUs (Ohbysomphalus) ihctyospbbmi, Morg, 

Ceylon examples are all of the variety pmmdifera (Mask.). 

In addition to other food-plants mentioned, it occurs on Opuntia 
cockmelUfera. (Peradeniya, February.) The puparia on this plant 
are almost white, 
at) 
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Aspibiotuh trilobitiformis, Green. 

Occurs also on Ltora vaccinia. (Peradoniya. February.) 

Odokaspis bbnicillata. n. s.p. (Pi. I, figs. 14 to 16J 

$ Puparium (fig. 14) very palo fulvous: pellicles orange, usually 
concealed beneath the whitish secretion, situate at anterior extremity. 
Very firm and compact, the ventral scale as dense as the dorsal ; tho 
two scales so firmly adherent that it is difficult to extract tho insect 
uninjured. Elongate: broadest immediately behind the pellicles: tapering 
posteriorly : flattened beneath: strongly convex in front, depressed 
towards hinder extremity. Length 1*50 to 2 mm. Greatest breadth 
1 to 1*10 mm. 

$ Pujmrium (fig. 15) similar ; but smaller, narrower and paler. 
Length 1 mm. 

Adult $ oloar pale purplish : oval. Pygidium (fig. 16) bluntly 
pointed : somewhat resembling that of O. inusitaius , hut with a 
strongly cristate margin, three of the points on each side being larger 
and more prominent (possibly representing lobes). There is a 
moderately broad and deep excision at the extremity from which 
springs a dense brush of tapering hairs, the tips meeting in a point 
like a small puint-bru«h. No eiroumgenital glands. Numerous minute 
circular pores in the denser chitimms area. Six stout and moderately 
long paraphysos. Anal aperture near base of pygidium. Length 
0*75 to 1*10 mm. 

Adult $ very pale purplish pink : ocelli black. Legs, notal plates 
and genital sheath stained with reddish-yellow. Body rather slender i 
not depressed as in typical Aspidiotus. Abdomen without lateral 
flanges. Wings long and rather narrow. Genital sheath long and 
slender. Antenna 10-jointed : terminal joint with one knobbed hair 
at apex and two at side. First pair of feet with 4 digitules: second and 
third pairs with two only (1 on claw and 2 on tarsus). Total length 
1 mm., of which tho genital sheath occupies nearly one-third. 

Puparia crowded on stems of a largo Bamboo (Qigantochloa aspera ), 
half embedded amongst the tomontose hairs around the nodes! attached 
by anterior extremity only. Perudeniya, May, 

Allied to 0. inusitatui t, but easily distinguished by the tormina 
pencil of hairs and more cristate margin of pygidium, 

(Note, It is probable that my Chionaspis simplex (Coco. Oeyt, 
Part II, p, 160, Pi. LVII) is more nearly allied to this group, in spite 
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of its elongate form. Tho pygidial characters agree more with those 
of the genus Odonaspk than with Cluonaapis.) 

Aonima bohinata, n. sp. (PI. J, figs. 17 to 19.) 

9 Puparium (fig. 17) dull reddish-brown (yellowish when immature), 
roughened with innumerable slender curved spines which are firmly 
attached to the nymphal pellicle and persist after treatment with caustic- 
potash. Circular ; strongly convex. Larval pellicle deciduous, — pushed 
off during growth of nymphal pellicle. Diameter 0*35 mm. 

$ Puparium pale-yellowish. Oblong oval : secretionury area flatfish : 
pellicle strongly convex, situate at anterior extremity. Length 0*75 mm. 

Adult 9 (fig. 18) subcircular. Rostral apparatus very large and 
conspicuous. No paraatigmatic glands, Pygidium (fig, 19) with six 
exeurvod thorn-like processes (? lobes). Diameter about 0*30 mm. 

Adult $ not observed. 

On HemicycUa mpiaria . Anaradhapura. February. 

The insects are thickly clustered on the under-surface of the leaves 
and are surrounded by a whitish bloom such as is noticeable around 
some spooies of Fiorinia and many Alcnroduke . 

AoNtDlA PTJSUXA n, sp. ( PL J, figs. 20, 21 %). 

9 Puparium (fig. 20) oval ; yellow ; obscured — in very fresh ex- 
amples— by n thin covering of whitish secretion which, in older examples, 
persists only as a marginal fringe, leaving the yellow nymphal pellicle 
exposed. Larval pellicle deciduous. Nymphal pellicle with median area 
strongly convex and globose : cephalic area flattened and anteriorly pro- 
duced : pygidial area similarly producod backwards and apparently articu- 
lated with the body of the scale to form a hinged operculum beneath which 
the young krv® escape : margin of pygidium with ten narrow prominent 
lobes, and broadsemilunar pores between them. Total length 0*50 mm. 

Puparium oval ; somewhat larger, but much less convex : pellicle 
pale-yellow, occupying anterior two-thirds of puparium : secretionary 
area whitish, translucent. Length 0*65 mm. 

Adult 9 broadly oyal : pygidial area very slightly prominent. No 
paradigmatic or olroumgemtal glands. Margin of pygidium (fig, 21) 
With two small conical lobes, one on each side of a median clavate 
prominence whioh projects beyond them : margin immediately outside 
the lobes also projecting in three or four small rounded prominences. 
Some scattered circular pores. Anal orifice largo and conspicuous. 
Jieagth about 0*80 mm*' 



848 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XVI. 

Adult $ not observed. 

On upper snrfhoe of leaves of Carissa spinarum. Elephant Pass, 
Northern Provinoe. March, 

In the characters of the female puparium, this species approaches 
Aonidia bullata. 

Aonidia crknttlata, Green. 

Taken also at Elephant Pass, N. P., on Memecylon. In these example 
the number of floriate processes is not constant, sometimes amounting to 
a total of 30. A few delioate filiform ducts open on the margin. In 
one example a single conical lobo appears asymmetrically on one side. 

Aonidia pianohonioidbs, Green. 

Adult $ pale yellow: apodema reddish. Body flattish and broad,- — 
especially at point of attachment of wings. 

Aonidia spatttlata, Green. (PI. J, fig. 22.) 

Adult $ very pale violaceous : notal plates pale ochreous. Form 
broad, depressed. Genre very prominent, lobnlate. Foot with 4 
digitules. Terminal joint of antenna (fig. 22) with knobbed hair at 
apex and a similar one on the side. Wings broadly rounded. 

Aonidia mbsu*, Green. (PI. J, fig. 23.) 

Adult £ (fig. 23) almost circular in outline. Lateral margin of 
abdomen dilated. Colour creamy whito: thoracic plates outlined with 
brownish-purple. Antenn® violaceous. Legs pale fulvous. 

Gymnahpis spinomabginata, n. sp. (PI. J, figs. 24, 25.) 

9 Puparium bright yellow ; smooth nnd polished ; minute ; circular 
very strongly convex (more than hemispherioal) : consisting of the 
inflated nymphnl pellicle with or without an inconspicuous secretionary 
extension. Larval polliclo deciduous. Diameter about 0*30 mm. 

$ Puparium not observed. 

Adult 9 (fig. 24) yellow : oval : strongly convex : divisions of 
segments very indistinct : margin closely set with luberoulate tubular 
spines connected with filiform duots. Mouth-parts very large. Pygi- 
diura (fig. 25) with four narrow prominent lobes, each with a sharp 
tooth-like prominence on outer and inner edges. Compound s pinifo m 
squames (?) between and beyond the lobes. A submarginal series of 
broad semilunar poresr— as in P aviator to. No oiroumgenital or para- 
atigmatio glands. Length about 0*25 nun. 

Adult £ not known. 



SUPPLEMENTARY NOTES ON THE COCCI DAE OF CEYLON. S49 


A minute and obscure species, occurring in small groups on under- 
surface of leaves of Mesua ferrea. Peradeniya. February, 

Placed provisionally in the genus Syngenaspu : but possibly requiring 
a new genus for its reception. The general characters of the pygidium 
are suggestive of Parlatoria from whioh it differs in the absence 
of oiroumgenital glands. The remarkable marginal of tubular 
spines appear to be homologous with those found in some species of 
Fiorinia. 

Pablatobu protkus, Curtis. (PL J, fig. 26.) 

Aspidioius proteu8 } Curtis. Gard. Chron., p. 676, (1843). 

Diaspis parlatorU , Targ. Studii sul Cooc,, p. 14, (1867). 

Parlatoria proieuS) Sign. Ann. Soc. Ent. Fr., (4), ix, p, 450, (1869). 

(Sign. Essai sur les ( /oohen., p. 132.) 

9 Puparium broadly oval: flattish, Brownish-oohreous : opaque 
or semidiaphanous. Pellicles overlapping ; situated at anterior extre- 
mity ; occupying about half the expanse of the puparium. Length 
1*50 mm. 

$ Puparium narrow, elongate. Pellicle yellow, with broad blackish 
or greenish median fascia. Seoretionary urea pale ochreous. Length 
1 mm. 

Adult 9 pale pinkish-purple. Broadly oval before gestation : shrink- 
ing after oviposition, until the breadth often exceeds the length. 
Pygidium broadly rounded : margin (fig, 26) with six prominent, 
conical, slightly Seriate lobes. Squames broad and deeply fimbriate, 
extending along margin of abdominal segments. Broad conspicuous 
lunate pores in the interspaces between the lobes and at close intervals 
along the margin beyond, Oiroumgenital glands in four groups with 
few orifices— 5 to 7 in each group, upper group usually with the larger 
number. Length 0*50 to 0*75 mm. 

Adult $ not observed. 

On upper surfece of leaves of an orobid ( Cymbidium bmlor). Kandy. 
December. Also on both surfaces of a cultivated orchid at Watagoda, 
Examples on the undersurface (which in this plant is the more exposed) 
h$ve the puparium darker and more opaque, whilst those on the other 
surface are semi-transparent and paler. 

The species is almost universally distributed, being reoorded from 
nearly every part of the world* In temperate regions it is found only 
upon plants under glass. 
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Pabiatouxa phrganbii, Oomst,, var. ftTYTTLASHPOBMis, Green, 

Parlatoria pergandii , Comstock, Rep, U, S, Dep, Ag. 1880, p, 327. 

Parlatoria myt Hasp iformis , Green, Coco. Oeyl., pt. ii, p. 164, 

I now agree with Dr. Leonard! that this insect is merely an extremely 
elongate form of per a and ii — a species which differs from F. protem 
principally in the possession of a small sharply conical fourth lobe on each 
side of the pygidium, separated from the third lobe by throe fimbriate 
sq names. This fourth lobe is replaced — in proiern — by a fimbriate process. 

In var. mytilaxpiformh , the fourth lobe is minute and inconspicuous. 
In typical pergandii it is somewliat larger. 

Parlatoria phrganpu, var. phyllanthi, n. var. (PI. J, fig. 27). 

Differs from type in the coloration of the 9 puparium (fig. 27), 
the secretionary area of which is pule transparent oohreous, and the 
pellicles bright castaneous or brownish orange, each with a broad black 
median fascia. Length 1*50 mm. 

$ Puparium with the fascia on pellicle greenish. Length 1 mm. 

Adult 9 broadly oval. Pygidium as in type; fourth lobe small, 
about one-quarter the size of the other lobes. Length 0*60 mm. 

Adult $ not observed. 

On leaves of Phyllanthus myrtifolin*. Peradeniya. May. 

Parlatoria (Wbbstbuiella) atalakim, n. sp. (PI. J, fig. 88). 

9 Puparium pule yellow : occupied almost completely by the large 
nymphal pellicle, with a very narrow fringe of whitish secretion. Flat- 
tish : oval, the larval pellicle slightly projecting in front. Posterior 
parts depressed, with an indistinct median carina. Length 1 mm. 
Breadth 0*75 mm. 

$ Puparium pale yellow, pellicle straw-coloured : narrow elongate, 
with parallel sides and rounded, extremities. Posterior half depressed, 
with indistinct median carina. Length 0*80 mm. 

Adult 9 pale yellow. No paraatigmatie glands. Pygidium (fig, 
28 ) with six broad irregularly serrate lobes, Hquaraes elongate, 
narrow, with extremities very obscurely fimbriate : two in each 
interspace between the lobes, and two or three beyond. A few 
similar squames on margin of last abdominal segment. SemiJunar 
pores small, rather inconspicuous, three on each side. Near the base of 
pygidium, On each side, is a small rounded prominence homologous 
with the rudimentary fourth lobe occurring in some other species of 
Parlatoria* Anal aperture central. Oiroamgenital glands itt four modi 
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groups: upper laterals usually with 6, lower laterals with 4 oril\ 
Length 0*50 mm. 

Adult £ not observed. 

On undersurface of leaves of Aialantia zeylanka . Haragama. J uly.*- 

Allied to P. aonidiformis : but differs in the more oval form of 
puparium and in its paler colour. The lobes of pygidium are muoh 
broader and less prominent. 

Fiokinia bidhi«s, n, sp. (PI. J, figs. 29,30). 

9 Puparium (fig. 29) consisting almost solely of the pellicles, 
with little or no marginal secretion. Elongate, narrowly fusiform, 
highly convex. Lateral margins of nymphal pellicle deeply and 
irregularly orenulate: posterior extremity constricted at base of 
pygidium which is slightly upturned. Pygidium of nymphal pellicle 
with two prominont divergent lanceolate lobes and a series of large 
lunate marginal pores. The larval {>elliole covers fully half the 
puparium. Length 0*72 mm. 

£ Puparium snowy white, elongate, narrow : not carinate ; consid- 
erably longer and much more conspicuous than that of the female. 
Length 1 mm. 

Adult 9 elongate, narrow. Rostral apparatus large and conspi- 
cuous. Antennas close together: interantennal tubercle very small. 
Pygidium (fig. 80) with two parallel prominent lobes of the shape 
of incisor teeth. Two very long spiniform squames between the lobes, 
and two exterior to each lobe. Circumgenital glands with few 
orifices, in a more or less continuous arch. Length about 0*40 mm. 

Adult $ not observed. 

On undersurface of loaves of undetermined tree. Anaradhapura. 
February. 

Ohionaspxs suBOORTtOALte, n. sp. (PL K., fig. 81). 

9 Puparium white, or grey, or brownish from intermixture of 
particles of hark beneath whioh it rests. Surface rough, granular 
or powdery* Pellioles pale yellow, the nymphal one concealed 
beneath a layer of whitish secretion. Form usually irregular and 
contorted ; dilated posteriorly : moderately convex^ Length 2 to 
2*50 mm. 

$ Puparium not observed. 

Adult 9 very pale yellowish or creamy white. Oblong: broadest 
across abdominal area : margins of abdominal segments moderately 
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^ .ced. Spiracles without parastigmatio glands. Pygidinm (fig. 31 ) 
, * the median lobes large, prominent and very conspicuous, rounded 
poluntly conical, broader than long, minutely serrate. Second lobes 
.iplex, small, conioal, inconspicuous. Third lobes obsolete or represent- 
*ad by serrate marginal prominences. Sq names spiniform, increasing in 
size towards base of pygidinm ; none on first spaoe, one on sooond, one 
on third, two on fourth, and four on basal spaoe. Oval doml pores 
very large and conspicuous, the innermost series represented only by 
one or two marginal pores. Circumgenital glands in five groups, with 
numerous orifices : median group 10 to 12 ; upper laterals 25 to 26 : 
lower laterals 20 to 27. Anal aperture close to median group of glands. 
Length 1 to 1*50 mm. Breadth 0*50 to 0*90 mm. 

Eggs bright pale orange. 

Beneath loose bark on stems of “ Jak 99 (Artiwarpua integrifolia) and 
other trees. Peradoniya ; Matale. 

Near Ch . polygoni : but differing in the larger median lobes, in the 
obsolescent third pair of lobes, and in the greater number of dorsal 
pores. 

Ohionaspis stuobilanthi, n. sp. (PI. K, fig. 32.) 

9 Puparium snowy white, or with a faint creamy tinge. Dense and 
opaque. Surface with a few irregular raised linos, as in Ch. varicoga* 
Ventral scale well developed. Pellicles very pale yellow. Form 
oblong, strongly dilated posteriorly. Length 3 mm. Breadth 1*50 
to 2 mm. 

$ Puparium white; obscurely tricarinate. Densely covered with 
curling silky filaments. Length 1*50 mm. 

Adult 9 bright yellow. Of normal form : abdominal segments 
soarcely produced. Margin of thorax and abdomen with many con- 
spionous oval pores. Antenna consisting of a prominent truncate 
tubercle, with several short hairs at extremity and a stout long curved 
hair from the side. Parastigmatic glands nt orifices of anterior spiracles 
only* Pygidinm (fig. 82) with conspicuous median incision ; the sides 
of the cleft occupied by the median lobes wbioh are large, united at the 
base, widely divergent, the free edge minutely serrate. Second lobes 
minute, duplex, inconspicuous. Third lobes represented onlyby wnall 
marginal prominences. Squames moderately stout, increasing in size 
towards base of pygidinm. Oval dorsal pores large and conspi<motw, in 
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linear series. Circumgenital glands in five groups, with moderai 
numerous orifices. Length 1 to 1*25 mm. Breadth 0*60 mm. 

Adult $ not known. 

Eggs numerous , bright yellow. 

On Strohilaidhus , sp. Haputale. February. 

Allied to Ch . megaloba, from which it (lifters in the oonsiderablj 
larger size, in the narrower mesal lobes, and in the prosenoe of conspi- 
cuous oval pores on the margins of the thorax. 

Ohionaspis oonoNimiA, n. sp. (PL K, figs. 33, 84.) 

9 puparium white, sometimes tinged with ochreous: pellicles 
reddish. Strougly convex, the sides sloping up and forming a median 
longitudinal rounded ridge, — the form probably accentuated by the 
situation of the puparium on the extreme margin of the loaf. Length 

2 mm. ‘‘ 

n 

$ puparium white: distinotly tricarinate: pollute pale yellow. 
Length 1*50 mm. 

Adult 9 after gestation reddish : densely chitinouv with exception 
of penultimate segment. Thoracic arm strongly convex, the posterior 
dorsal area overhanging the abdomen. Early adult not densely ohiii- 
nous, and of a ]>alor colour. Rudimentary antennae (fig. 33) of remark- 
able form: each consisting of a ohitinous ring Wring from four to six 
stout spines and a central longish curved stout brittle. Behind each 
antenna is an oval translmoent' space. Other similar translnoent spaces 
are scattered over the cephalo-tlioraoio area. Margins of abdominal 
ami post-thoracic segments with numerous oval pores (obscured in the 
more densely ohitinous examples). Pygidium (fig. 34) with hrge 
conspicuous oval dorsal pores, in more or left* definite series. No 
oiroumgenital glands. Marginal squatnes spiniform, stout. Loberf 
bluntly lanceolate, small/ pale and very inconspicuous: set back on the 
ventral surface and scarcely projecting beyond the margin. Mediar 
pajirjdmple ? s^eofid pair duplex : third pair apparently simple. In th; 
denser examples, the dorsal area of the pygidium has some large olea* 
oval spaoes (distinct from the dorsal pores). Length 0*75 to I '50 mr ; 
Adult $ not observed. 

On leaves of undetermined tree. Galgammuwa, N, W. P. A fig/; 
The female puperia am attached to the extreme margins bf 
grouped on under surface* , 
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Ceionaspts gihnamomx, n. sp. (PL K, figs, 35,36.) 
puparium reddish ochreous, usually with a broad median longitu- 
l brownish fascia. Form elongate, narrow : secretionary area only 
itly dilated : flattish, with a more or less distinct median longitudinal 
e. Length 2 to 2*75 mm. Breadth about 0*75 mm. 
k puparium not observed. 

dult 9 (fig* 35) elongate, narrow ; the unusual form being due to 
nsion of the thoracic parts which occupy nearly three-quarters of the 
re length. The second pair of spiracles are situated at the extreme 
ler border of the meta-thorax. Pygidium (fig. 36) pointed. Median 
>s prominent, contiguous, the inner edge longest, the free edge 
tutely serrate and sloping evenly to the margin. Other lobes obsolete, 
each side, immediately exterior to the medium pair of lobes, is an 
igate clavate fhitinous paraphysis. Margin of pygidium irregularly 
ented. Sqnai/os spiniform, stout. Spines rather long. Some 
spicuous oval Lores on margin, but none on the discal area. No 
mmgenital gl/nds. Three or four minute circular pores on each side 
mal orifice witch is approximately central. Length 1 to 1*50 mm. 
aadth about 0‘30 mm. 

3n upper surface of leaves of Cinnamomum. Pundaluoya. 

[n the absence of the male scale, the generic position of this speoies 
somewhat unoeroun. The form of the median lobes suggests affinities 
th the Hem ich tonasp is group. 

Chionashs thkas, Mask., var. okyloniga, n. vor. 

Haskell's original figures and description of the adult female are 
i sufficiently minute for accurate determination. But a study of 
eohnens collected by Dr. (now Sir George) Watt, near Kurseong, 
idia, agree more closely with Haskell's type, in the form of the 
iparimn (which is broadly dilated behind) — than with the Ceylon form 
riiieh is very narrow and elongate). The Indian examples also show 
distinot second lateral lobe which is entirely wanting in examples 
om Ceylon. I must therefore consider the latter a well-marked 
mety for which I now propose the name ceylonka . 

LjaucAsris ooooibblu, (de Charm oy). (PI, K, figs. 37 to 40.) 

Fiorinia cockerelli \ de Charm., Proo. Soc. Amic, Scion., 
p, 33, (1899). 

jmpwium (fig- 87) elongate, very narrow, almost linear* tapering 
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sharp median ridge. Puparium almost completely occupied by the 
large nymphal pellicle which is of a dark reddish-brown colour. 
Secretionary area thin and diaphanous, except along the median ridge, 
where it is thickened and forms a white crest. There is a narrow 
seoretionary extension in front of the larval pelliolo, and an abruptly 
narrowed extension at the posterior extremity of the puparium. 
Ventral scale Very thin and delicate: easily ruptured. Larval pellicle 
long and narrow. Total length of puparium 2*50 mm. Length of 
larval pellicle 0*75 mm. : nymphal pellicle 1*60 to 1*75 mm. Greatest 
breadth of puparium 0*50 mm. 

$ Puparium not observed. 

Adult 9 (fig. 88) elongate narrow : broadest across abdominal area. 
Palo violaceous, tinged with red. There is an almost complete series 
)f coarsely serrate processes — marginal on the pygidium, but carried 
nwards along the ventral surface of the body, gradually increasing 

distance from the actual margin and closely embracing the rostrum. 
Rudimentary an tenure close to rostrum. A small stout thorn-like spine 
jin front of and exterior to each antenna. Posterior margin of pygidium 
'fig. 39) with four narrow prominent sharply pointed lobes, each 
vith a more or less conspicuous smaller point on its lateral edges. 
3quames long, narrowed at base, dilated and deeply fimbriate at 
extremity: two in each interspace and three exterior to the lobes, 
beyond which are the serrate processes described above. Dorsal pores 
minute and inconspicuous. Circumgenital glands in nine groups* four 
Supplementary groups being anterior to the normal five — (see fig. 38). 
Length 0*75 mm. 

} Margin of nymphal pellicle (fig. 40) with four tricuspid lobes and 
proad deeply fimbriate squames. A series of broad lunate marginal 
Jpores. 

Eggs violaoeous. 

On Dmcc&w cantleyi and Pritchardia grand**, in the plant-houses. 
Royal Botanic Gardens, Peradeniya. On thoPr&^ardia, the scales — 
though numerous — are very inconspicuous, being ranged along tho 
prominent ridges of the leaf, near the base, where they resemble small 
adpressed scaly hairs. 

Originally described from Mauritius, under the name of Ftorinia 
mhmUi, de Gharmoy. The marginal fringe and supplementary gland 
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groups are characters that suggest its more proper inclusion in the 
genus Leucaspis. 

EXPLANATION OF PLATES H to K 
Plate H. 


Fig. 

*» 

I) 


1 

2 

8 

4 

5 

6 


Fig. 

)» 

I) 

» 

V 

l» 

»> 

V) 


7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


Fig. 17 


*» 

ft 

tt 

r 

** 


18 

19 

20 
21 
22 

23 

24 

25 


tf 


26 




27 

28 


If 


2d 


99 


80 


>» 

tf 


Aspidwtus longispinus ; pygidium of adult female, 

„ cuculus ; adult female, ventral tiew. 

„ „ ; pygidium of adult foxnalo. 

f} pedronis ; pygidium of adult female* 

„ maleollus ; adult female, ventral view* 
v „ ; pygidium of adult female. 

riato I. 

Asp idiot us eistuloides ; puparium of female. 

„ „ ; pygidium of adult female. 

quadriclavaXns ; pygidium of adult female 
taprobanus ; pygidium of adult female* 

„ phyllanihi ; pygidium of adult female. 

„ occult us v. elongcUm; galls of female. 

„ „ ; pygidium of adult female. 

Odonaspis penicMata ; puparium of female. 

; male puparium* 

; pygidium of adult female. 

Plate J. 

Aonidia echinaia ; puparium of female. 

„ „ ; adult female, ventral view. 

„ „ ; pygidium of adult female. 

„ pusilla ; puparium of female. 

„ „ ; pygidium of adult female. 

„ spaiulata ; terminal joint of male antonna. 

,, me suae ; adult male, doml view. 

Gymnanpis spinomarginata ; adult female, ventral view. 
»> » /margin of pygidium. 

Parlatoria proteun ; margin of female pygidium. 

„ pergmdii v. phyllanthi ; puparium of female, 
„ atalantice; pygidium of adult female. 

Fiorinia lidens; female puparium, ventro-kteral view. 

» „ ; pygidium of adult female. 


it 
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Plate K. 

Pig. 31 Chionaspis snbcorticahs; pygidium of adult female. 

„ 32 „ strobilantht ; pygidium of adult female, 

„ 33 „ coronifera ; antenna of adult female. 

„ 34 „ „ ; pygidium of adult female, 

„ 35 „ einnamomi ; adult female, ventral view. 

„ 33 „ „ ; pygidium of adult female. 

„ 37 Leucaspts cocker ell ) ; puparimn of female. 

„ 38 „ „ ; adult female, ventral view. 

„ 39 „ „ ; pygidium of adult female. 

97 40 „ „ ; pygidium of nymphal pellicle. 

(Owing to reduction during photo-proeoss, it is impossible to give 
the exact amount of amplification of the several figures). 
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NOTES ON SMALL MAMMALS IN KASHMIR AND 
ADJACENT DISTRICTS. 

By Colonbl A. E. Wabd. 

(Read before the Bombay Natural History Society on 16 (h March 1905.) 

I am asked to contribute a short paper “ showing what has l>een 
done and what remains to he done in research after the small 
mammals of Kashmir/* I scarcely know what to write, for very little 
has been accomplished ; a few definite results have been attained, but a 
good deal of the nomenclature is provisional, and it is hoped that our 
knowledge may shortly be supplemented. 

The drawback to rushing into print at this stage is that much may 
have to be unsaid. To clearly point out how backward our collections 
are I take the lib erty of quoting a letter sent to me by Mr. Oldfield 
Thomas last September ; in it he writes : — “ I doubt if you realize that 
we have no specimens except yours of the commonest Kashmir 
•pecies, or indeed of India generally (except from Wroughton) and, 
therefore, we have none with the data measurements, &c., that nowa- 
days make the chief value of specimens, &g.” 

It is not very difficult to collect animals that live abovo ground, 
but burrowing mammals are hard to deal with, hence progress is very 
slow. 

We have practically settled that Mus vicerex is the common rat of 
Kashmir. It belongs to the rufescens group, and is described by 
Mr. Bonhote — “Annals and Magazine of Natural History," Ser. 7, 
VoL XI, May 1903. 

Mus mettada has been identified and was caught in Eastern 
Kashmir at elevations varying from 7,00c) 7 to 8,000*, and other speci- 
mens are now under consideration ; this rat is desoribod in the u Fauna 
of India/* I was much surprised to find the Metad at high elevations. 

Mus decumanus. All the Kashmir specimens which we had provi- 
sionally marked as such, turn out to be vicerex , but the brown rat is 
to be found in Poonch and in many other parts. Nesocia hardwickei 
(the short-tailed mole rat) is fairly common in the outside ranges and 
lias been prooured in Poonch. 

Mioe are at present engaging attention. The oommon mouse which 
swarms in the rioe fields in autumn, and also lives in the villages, has- 
been provisionally admitted as bactrianu* (the Persian Field-mouse)* 
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Mas arianus (the Persian Long-tailed Field-mouse) has up to 
date been only found at considerable elevations, where it burrows in 
the grassy slopes, and is partial to places where sheep have been 
folded in the summer. This little rodent is very hard to trap, and 
seems to be found in small colonies only. 

Mus sublimu (the Upland Mouse) may possibly be the common 
mouse of Laduk, hut whether the mice which have been oolketed in 
Western Tibet, and the extreme northern parts of Ladak belong to 
this species 1 cannot say, and as usual I shall hereafter look to 
Mr. Bonhote for his kind aid. 

I fully expect to find other mice, probably Mus leg(jada y naturally 
some form of Musculus , and most likely new species ; what is wanted 
is a general collection of these animals from all the remoter districts ; 
these should be labelled with accurate data and measurements. 

1 scarcely like to touch on the Voles. Up to date I have only been 
able to send you Microtus brachelix and i/. stracheyu I have speci- 
mens provisionally labelled fertilk. Mr. Bonhote tells me brachelix 
and fertilis are closely allied. We look to do a good deal amongst the 
Voles but many specimens are required, and America is ahead of us in 
possessing them. I can only promise that you shall have what I can 
send from time to time us soon as the British Museum has autho- 
ritatively named them. I have a lettei from Mr. Thomas in which he 
most kindy offers to help in this mspeot. 

Next in interest come the Mouse hares. The Bombay Natural 
History Society have spocinmns of a new species ; those I first sent 
wore provisionally labelled as Hoyles vole (. Lagomys roylei) but have now 
been named wardi. The papers thereon are not yet through the press. 
Mr. Bonhote has sent me a list of mouse hares, and amongst these we 
have found />. curzonim at Hanle, Ladak, at an elevation of about 
13 f 50(y, and ladoceiuis (provisionally named) in Western Tibet, and also 
in the Changchenmo Valley. 

To turn to the list which is purely tentative, we may look for 
erythrotus and rutilus described as olosely allied. £. ladacemis and 
ozotona which may be bruokatted together for the present ; kloslow i 
from Southern Tibet ; curzonim and its ally melanostomw from Tibet ; 
hodgsani from Ladak ; and auritus which may be the same as griseus 
(Bonhote); whilst macrotis and aurtiu* (Blanford) are said to be 
identical. 
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I am afraid there is little to be gained at present by the perusal of 
the above, what we want is many specimens, my only object in 
dwelling on the mouse hares is the hope that some one will help to 
remove the difficulties under which we work. 

Turning now to the Insectivora — Crocidura murina is very plentiful, 
I have captured this musk shrew in the jungles and in houses ; with 
the exception of these species the only other specimens I have are 
Chtmarrogale himalayiea, the Himalayan Water Shrew. This is a bold 
little creature and has twice been secured owing to its having attacked 
small fish which were being landed. Years ago 1 found the Tibetan 
Water Shrew but unfortunutely lost the specimen whilst on my return 
journey, 

Mr. Thomas is asking for a largo series of Marmots. I am afraid 
we cannot do much from the N.-W. Himalayas. The Tibet Marmot 
( Arctomys himalayanus) I have sent to the British Museum, and it will 
be easy enough to collect any number of the Rod Marmot ( A . caudatus). 

The other small mammals, which are of interest, are hares, and 
squirrels. Bats are, I believe, very much required, but they are 
perplexing, and all that I can do is to try and collect those that come 
in my way ; these I am sending to the British Museum from time to 
time and any duplicates I hope to secure for Bombay. 
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MISCELLANEOUS NOTES. 

N<* I.— MELANISM IN BLACK BUCK. 

( With a Photograph,) 

I am sanding yon herewith a photograph of a Black Book (Auttlope cervicapra) 
shot hero by Sahibx&da Nasrullah Khan, the eldest eon and heir of Hor High- 
ness the Begum of Bhopal. As you will see, it is dark-ooloured throughout, 
without the usual white belly and legs. 

The Sahibsada has shot many hundred bucks, but has never seen a similar 
specimen before. 

It is, 1 suppose, an instance of melanism. 

J. MANNERS SMITH, Majok. 

BnorAL, CL I., Bth September, 1904. 


No. II.— A RAKE INDIAN GAME-BIKD, THE MOUNTAIN 
QUAIL (OPBRYSIA SUPERCILIOSA, GkayJ. 

Judging by the enormous number of sportsmen in India who indulge in 
email game shooting, it is very extraordinary that one of our recognised game- 
birds should have been entirely lost sight of for thirty years or so. I refer to 
Ophryda eujmrciUoM (Gray), the so-called Mountain Quail. Whether it should 
rightly be described as a quail, a partridge or a pheasant still remains to bo 
proved, but so far as is known its proper place is somewhere between or near 
the Blood Pheasants ( likagaw) and the Spur-fowls (Galloper di^), It was first 
described in 1846 from a speoimen in the groat Knowsley Menagerie, which 
was believed to have come from India. Subsequently a few specimens were 
obtained close to Musaooree between 1865 and 1868 during the cold weather, 
but since then only one single specimen has been shot, in 1870, near Naim Tab 
Whether it is a resident or a winter visitor from some cold climate is unc er* 
tain, and except that it is reported to have been found in small coveys of six or 
ton which skulked in grass jungle and brushwood, nothing much xa known of 
Its habits and nothing whatever of its life history. 

It is with a view to encouraging any of oar members, who may have the 
Opportunity, to keep a look-out for this rare bird, that I call attention to its 
existence, of which few probably arc aware. I am sure that many of our 
enthusiastic ornithologist* would be proud to have their names coupled with 
It as its re-discovorer t Under the circumstance* perhaps I may add a few 
Words briefly describing its general appearance. In Rise it is about halfway 
between a quail and a partridge— say 10 inches in length-~wiih a 3-inch tail 
and a BJ*inoh *hig. The plumage is long and soft, the general colour of the 
male being oHve-brown with black and white about the head and throat, and 
Of the female cipnamotvbrown with greyish pink about the head end neck. 
The bill end legs are red. 

If by Wf chance a*Qr reader of this note should be luqky enough to com* 
across the bird it is to be hoped that he will be able to And some means of 
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preserving the body in spirits or formalin as well as the dried skin, in order 
that its anatomical characters may be investigated. 

E. COMBER, F.Z. 8 . 

Bombay, 22 rui October, 1904. 


No. m.—SIMO TES SPL EN DID US, 

In Volume XIII, page 537, “ Miscellaneous Notes ” is published a note by 
Captain Wall and myself 44 On the occurrence of S, tplendidm in Burma or a pro- 
bable new species.” The specimen was a peculiar one, in that there were four 
prtefrontals as well as intoruasals, and wo were inclined to consider it an abnor- 
mal aphtidiil'M or a new species. I have now no doubt as to its boing the former. 

I have since seen two specimens of this snake, evidently rare, as the descrip- 
tion in Boulanger's work 44 Reptilia and Batracliia ” is from the single speci- 
men at that time known. It certainly is a very rare reptile hore. 

All throe specimens are from Upper Burma, viz,, Sngaing, Ruby Mines and 
Yamethin districts. In the two specimens above referred to — one young, the 
other an adult— the internasals are four in number, and the arrangement is as 
before described, ». e. f the median pair small and projecting back to the prto- 
frontals. Tho pr^frontals are in each specimen two. 

In the young specimen tho — 


Ventrals are 


174. 

Subcaudals 

Mt 

35-37? 

Scales 

• M 

21. 

Length 


Hi" 

Tail 


i r 


As regards colouring, it agrees with that given by Boulanger except that the 
indentation in tho spots before and behind arc not as pronounced in the young 
as in the adult, and I cannot discern the faintest trace of a yellowish median 
line. There are 17 spots on the body and 3 on the tail. 

On tho 23rd October while returning to camp along a ridge, perhaps a 1,000 ft. 
elevation, I noticed, lying at full length and motionless on my path, a Sirrioten 
which I thought from tho previous specimens must be a Bplen&klut , It had 
recently sloughed and was indeed most beautifully marked. It made no 
attempt to move, though there was long grass a foot distant, until I struck it, 
when it dilated its nock in tho manuer some specimens of T, ziolutua or T. 
piacator do when irritated, and hissed quite audibly, so much so that my tracker 
remarked it was like a Mwo-bwe (Bussell's Viper), but not so loud. When I 
placed the stick close to its head, it struck. On arrival in camp the Burmana 
declared it was a very young python, no doubt owing to the beautiful marking. 


Ventrals ... 175. 

Bubcaudals M . 43 , 

Scales 21, 

Length ... 28{* 

Tail ... i» 


There are 16 spots on tho body and 4 on the tail. 


Rangoon, November , 1904. 


CIko. H. EVANS, A.V.D., FX.S., 


Major, 
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No. IV.— NOTE ON THE DIGESTION OF EGGS BY 
COBRAS AND DABOIAS. 

With referonoe to Mr. C. P. George's Note printed on page 174 of this 
volume, and in accordance with a suggestion made by Mr. Phipson at the last 
meeting of our Socioty, I have made the following experiments with the live 
snakes at my disposal at tho Government Laboratory, Parol, with a view of 
ascertaining how long snakes take to digest a hen’s egg if swallowed with the 
shell intact. 

Our first attempt was a failure, in so far as the egg broke in tho cobra’s 
gullet while being pushed down. 

No trace of tho egg or its shell could be found next day on palpating the 
snake’s body. The animal passed a motion lf> days afterwards, in which a few 
pieces of ogg shell were observed. 

The second cobra was successfully fed with an entire egg, by using long 
forceps to open the gape, and by oiling the shell freely. When oxarainod on tho 
following day, a bulging was noticed about ij down tho body, which proved to 
be the egg. On feeling this lump a distinct crackling was felt, pointing to tho 
commencing disintegration of the ogg. Twenty-four hours later all trace of 
the egg had disappeared. 

A third cobra was similarly fed with a like result. 

It thus appears that the cobra requires 48 hours to digest a whole fowl’s egg. 

In the case of the Russell’s viper it was found impossible to introduce oven a 
bazaar egg, so we had to content ourselvos with pigeon’s eggs. 

The result was the same as in tho case of tho cobra, n’»„ tho ogg could bo felt 
after 24 hours as a softish lump which crepitated distinctly under the fingers, 
and it had disappeared entirely in 48 hours. 

W. B. BANNERMAN, M.D., Lt -Col., I.M.S. 
Plague Research Laboratory, Parel. 

Bombay, November , 1904, 

No. V.-DO WILD ANIMALS EVER DIE OF INTESTINAL 
OBSTRUCTION. 

In the course of numerous postmortem examinations on animals from the 
Victoria Gardena, Bombay, two oases of death f rom obstruction caused by tho 
presence of foreign bodies have come under the notice of tho officers of this 
laboratory, It strikes one as incongruous that such misoellanous feeders as tho 
bear and Cassowary should thus die, yet tho following proves that, in captivity 
at least, such is the fact. 

GA8E I.— In September 1903, a common Indian Black Boar died of some 
intestinal trouble in the Victoria Gardens, Bombay, 

It was sent here for examination, and the cause of death was found to be 
peritonitis due to perforation of the small intestine caused by the impaction of 
a mango stone. 
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CASE II.— In October 1904, a dead Cassowary was received from the Mine 
gardens. 

The bird was reported to have been ill for some time with u liver complaint*” 

An examination revealed the presence of a small green cocoanut in iho 
gizzard, which completely filled it. 

This organ was acutely inflamed, and the first portion of the gut bolow the 
, gizzard was also inflamed, and showed many points of hmmorrhage. 

Now it is reasonable to suppose that, oho Cassowary being a desert bird may 
not have known what a green cocoanut was and sampled it out of curiosity, but 
one would think a bear would be familiar with mangoes and have learned to 
Avoid such fruit if found to disagree. 

Can any one throw light on this point, viz,, do wiki animals die in the jungle 
from such mishaps as the above ? 

W. B. BAN NEUMAN, M. I)., Lt.-Col,, I.M.S. 

Plague Bichearoh Laboratory, Parkl. 

Bombay, 2 2nd November , 1904, 

No. VI. — KING-CROWS AND MYNAS AS MESS-MATES. 

Some time ago I noticed that a king-crow {Dfcrttrtis ater) was frequently to 
he soon squatting motionless on the ground in tho midst of a little gathering 
of mynas ( Acridothere, * trisUs ). At the time I paid but little attention to the 
matter ; but further observation showed that The presence of the king-crow 
was a very common phenomenon, ConsequeniJy I formed the habit of watch- 
ing for flocks of mynas feeding on tho ground and iben looking to see whether 
a drongo was in attendance. To my astonishment 1 found that he is more 
often present than absent, I may safely say that in Madras a number of 
mynas feeding without a kiug-crow in attendance is at iho present season the 
exception rather than the rule. If the birds are feeding on an open maid an, the 
king-crow stands on the ground ; if, however, there are trees, posts or other per- 
ches handy, the drongo settles on them rather than on tho gross. I believe that 
this is a case of commensalism. The kiug-crow keeps near the mynas for the Bam© 
reason that they attend cattle, that is to say, in order to profit by tho commo- 
tion the moving beast or bird causos among the insects that live on the surface, 

A king-crow may often be Been squatting on tho ground at a distance from 
any other birds *, whon this is so the drongo usually hops about and pick© 
insoot food from off the ground. In the presence of mynas he behaves very 
differently ; he sits motionless, but kooping a sharp look-out, and now apd 
again takes a little flight after some tiny insect which 1 believe has been put 
up by a moving myna. The king-crow and tho mynas share the insects be- 
tween them : the latter take chiefly those which keep to the ground, while 
his royal highness makes short work of any which take to their wings when 
disturbed. I am convinced that this is a genuine instance of commensalism and 
not merely chance company. Firstly, the presence of the single Jcing«erow 
Amonjf a company of rnynac is too frequent to be a mere chanoe association, and 
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Secondly, the drongo moves with the party of mynas. It the grass be at all 
long, it is difficult to distinguish between tho mynas and their companion, for 
the tail of the latter is hidden and from a little distance tho colour of both 
species looks the same. The king-crow, however, does not walk about as the 
mynas do ; ho is tho ono stationary member of tho litUe company. Henoehe is 
soon loft behind : but before his beaters have moved far, he flies after them 
and alights in the midst of them. Ou ono occasion, I watched, for over 
half an hour, a flock of eleven mynas and the attendant drongo. The latter 
kept near the grasshopper-hunters the whole time, sometimes in the midst of 
them, sometimes a little way behind, while occasionally he would fly ahead in 
the direction in which the little flock was moving. In the course of my watch- 
ing, the birds on two occasions took fright at something and each time flew 
away to some distance, As soon as tho mynas again »ettlojd down to feed, the 
king-crow joined them. On ono of the occasions tho latter gave the alarm and 
flow off, hurriedly followed by tho mynas ; on the other the mynas took tho 
lead, followed by tho drongo. It is rare to see more than one king-crow* with a 
company of mynas, Tho reason of this is, I believe, that the king-crow likos to 
be u cook of the walk. 1 * Having attached himself to ono party of mynas he 
looks upon their huutiug-ground as his special preserve for tho time being, and 
resents the intrusion of others of his species. 

If a second king-crow comes up, a fight ensues, and tho stronger bird allows 
the weaker no peace, constantly giving chase until the latter departs. Tho king- 
crow does not appear to uttach himself permanently to one flock of mynas. 
On a large piece of ground 1 have seen four separate flocks of mynas each with 
a king-orow in attendance, and the drongos sometimes change flocks just «s 
one’s fox-terriers, when half way through their meal, change pJatos ; each 
uoems to covet his neighbour’s possessions, and the exchange appears to give 
satisfaction to beth parties. 

Knowing what a little tyrant tho king-crow is, I always look carefully to see 
whether he commits robbery on tho mynas. Only upon one occasion have I 
found him guilty of this offence, and tho circumstance is, I think, sufficiently 
remarkable to be rocorded. 

I was watching some mynas feeding on the grass in the Botanical Gardens, 
Madras, when suddenly a king-crow, which J had not observed, swooped down 
upon one of the birds, planted his claws in its back and pecked most viciously 
at its head. While punishing the myna tho king-orow uttered his harsh note 
of anger. The myna too made a great outcry, and wriggled away, but tho 
king-crow again attacked it from overhead. The scuffle was so violent, and 
the movements of the birds so rapid, that it was difficult to see exactly what 
happened. After the contest had lasted from forty seconds to a minute the 
Mng-orow flew off, carrying in his beak what 1 at first took to bo a myna's 
feather. Fortunately the drongo settled in a tree a few yards from me. 
I immediately turned my glasses on to him and then saw that what he had in 
hia beak was a wriggling worm. This had boon the bone of contention. The 
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king-crow had evidently, before I noticed him, been watching the myna and, 
seeing it unearth the worm, the little robber fell upon it with beak and claw* 
However, he seemed to find the worm more difficult to swallow than to capture. 
Tho worm could not have been less than two inches in length and the drongo 
had hold of it by one end. His efforts to dispose of his wriggling victim were 
amusing to watch. Presently the worm wriggled itself free and fell. The 
king-crow swore vigorously and dropped after it, but he had not to descend far, 
because the luckless worm caught in tho petiole of a leaf. The drongo again 
secured it, took it to a broad brauoh, and after grappling with it for about a 
minute swallowed it whole. 

Highway robbery of this description is, I think, not common. In most cases 
the mynas appear to be on excellent terms with their black neighbour : they 
strut about quite close to him, and behave as though they were unaware of 
his presence. I havo never seen them make any attempt to mob him. Except 
upon the occasion just mentioned I have not seen the drongo attack tho myna. 
Such attacks oannot be very frequent, for so courageous a bird as the myna 
would never tolerate the presence of the king-crow if he frequently committed 
larceny. 

I believe that the arrangement is merely one of commensalism. The king- 
crow benefits, hence his presence. He as a rule does not harm or impede tho 
mynas, for he takes the insects they do not trouble to chase, and, indeed, he 
is sometimes useful as a soutry, so they tolerate his presence. 

King-orows very frequently use cattle as perches. No sight is commoner 
in India than that of a king-crow perched on the back of a cow, sufficiently far 
forward to avoid the swish of tho tail. Until recently I was under the im- 
pression that the drongo utilised the quadruped merely because its back formed 
a convenient point of vantage whence he could obtain a good view of the 
surrounding country. I am now inclined to think that the king-crow derive* 
the additional advantage of having the ground beaten for him by the moving 
cow. The myna uses cattle as boaters ; why then should not the drongo do 
likewise ? 

I must confess that until recently I had not noticed this commensalism 
between the king-crow and the mynas, and since I have noticed it I have not 
been outside Madras, so cannot say whether a similar relationship existR else- 
where. I am inclined to think it does, and has not been noticed, because mynas 
being such very common birds naturalists are apt to pay but scant attention 
to their doings. Moreover, seen from a distance a king-crow sitting on the 
grass is easily mistaken for a myna. Again, the present season in Madras has 
been an exceptionally dry one ; it is therefore possible that the king-crow is 
more dependent than usual on tho insects which frequent the ground. 

I shall be interested to know whether other members of the Bombay 
Natural History Society have noticed this case of commensalism. 

D. DEWAR, I.O.S. 

Madius, December, 1904. 
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No. VII.— OCCURRENCE OF THE SCAUP DUCK (NYROCA 
MAUI LA) IN OUDH. 

On Sunday 11th December last our bag contained among others a scaup 
duck ( Nyroca marila) which flying solitary fell to Captain K. L. W. Mackenzie's 
gun. It was much damaged as a specimen, but I have sent the skin to tho 
British Museum. Oates in his book " The Game Birds of India, ” Vol. II, pp. 
337 et #*/., mentions this duck as a rare winter visitor, and nearly all the few 
records he mentions of its occurrence in India are from places considerably 
north of this. I may mention that one specimen of the marbled duck 

( Marmarumtta anguatirostrU) was obtained by Major H. A. Cooper the same day. 
© © © o o © o 

Since writing the above I have met the Revd. J. Gompertz, Senior Chaplain 
of Fyzabad, an experienced and enthusiastic sportsman who has kopt detailed 
notes of his bags for some years. He tells me he has several times shot the scaup 
duck in Oudh and elsewhere, proving that Oates' remark (Tho Game Birds of 
India. Part II, p. 338) as to its being probably a commoner duck than records 
load us to suppose, is correct. My informant has very kindly allowed mo to 
make the following extracts from his note book relative to shooting this duck : — 


Date. 

Number. 

Locality. 

19th January 1897 ... 

1 

Parbattia, Gonda District, Oudh. 

26th January 1897 

1 

Ditto. 

9th November 1898 ... 

1 

Kadir Talao, Roorkee District. 

30th November 1898 ... 


Ditto. 

21st December 1898 ... 


Ditto. 

28th December 1898 ... 


Ditto. 

15th November 1899 ... 

1 

Ditto. 

29th November 1899 ... 

1 

Ditto. 

14th January 1903 

1 

Raniarpur, Oudh. 

1st December 1903 ... 

1 

Quaila, Wr. Akbarpur, Oudh. 

7th December 1904 ... 

1 

Barabanki District, Oudh. 


F. WALL, Captain, I.M.8., C.M.Z.S. 

Fyzabad, 14fA January , 1905, 

[Tho Scaup has been recorded as far south as Bombay, shot by Mr. J. D, 
Inverarity, vidt this Journal, Vol. II, page 97. — Editors.] 


No. VIII, — LUMINOUS PLANTS, 

There are many things in nature of which the average person is ignorant. 
It would perhaps rnirjfrrise him to bo told that several species of fungi are 
luminous, Some years ago Mr, G, A. Gammie, now Professor of Botany in 
the Poona College of Science, contributed to our columns an interesting article 
on *' Luminous fungi.” Since then we have seldom come across any reference 
to luminous plants. Close observers, for instance, have noticed that our com- 
mon Tuberose lily {Palyanthm tuberoM), the “Gool-bshubbo n of the natives, 
gives off sparks on a hot evening. Wo have noticed these sparkling emanations 
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from a bunch of tuberoses on a dark hot night, and they have seemed to us to 
partake of the nature of electric sparks. Of course, the light may have been* 
phosphorescent, but it is not improbablo that, under the influences of heat and 
electricity, combined with moisture, several tropical plants might exhibit a bril- 
liant light. A writer in the Journal of Horticulture, recalls an incident of some 
sixty years ago when there was exhibited before the Koyal Asiatic Society the 
roots of a singular plant, presumably a species of Orchis, which grew amidst the 
jungle below the Madura Hills, in India. It was phosphorescent, and even if 
dried could be made to shine with the brightness of a glow worm when the 
surface had a wet cloth appliod for a short time. The editor of the Gardners 
Chronicle found that a small piece of this root retained its power of lighting np 
a good while, only the light got feebler. The Brahmins, it was said, knew its 
peculiarity but all the plants did not possess this luminosity at their roots. They 
imagined the light of it drove away demons. Amongst the Himalayan hills the 
natives describe slopes and valleys that are lighted up on damp nights by some 
species of grass, as they think, possildy it is by crawling luminous ingots. 

The same writer tells us that what is commonly known as u touchwood/* 
and, on account of its rapidly kindling property, is used for lighting Ares, is 
apt to be luminous. Schoolboys for generations have been in the habit of 
carrying pieces of such wood into their dormitories to produce a sudden illumi- 
nation at night. The wood of the Willow is specially notable for its readi- 
ness totako fire. In the Northfloet Marshes, near Oravesend, the writer saw 
numorons old Willows that had been almost stripped of bark, with the surface 
of tho wood blackened as if burnt. It would seem the wood was scorched by 
a spark from some pipe, or by the fierce rays of the sun, but did not bum 
away. Perhaps, since its luminosity can sometimes bo developed by friction, 
touchwood may retain heat, though we usually ascribe its brilliancy to phos- 
phorescence. What is singular also, the sap of some trees in exotic regions 
appears luminous, as it flows from ft wound. Ono shrub, indeed, has been 
named Euphorbia phmphorea from this fact, and there are other instances. 
Wo havo it ou the authority of the late Professor Henslow that the European* 
Dittany, DicAamnm frarindla , evolves some inflammable gas in the evening, 
and, should tho air be still, if a light is brought near, the plant will be envelop- 
ed in a transient flash, but receives no injury. Before his time the daughter 
of Linmeua had stated that a plant of D . aXhm, which she approached with a 
candle, became surrounded by a light blue flame. Dr. Hahn suggested the 
Dittany might produce hydrogen or evolve an ethereal oil from the flowers ; ho 
made many experiments amongst spocios of Dktamnns unsuccessfully, but at 
last found a rather faded plant, from which, when he held a match, came a 
reddish crackling flame, having an incensoliko smell. Then he ascertained this 
can only happen during the limited period of the flower’s fading, and also that 
there are glands containing an aromatic oil. A Himalayan specie# of the genua 
has the reputation of making a brilliant display after dark, even when no* 
approached by a light. 
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The writer we have quoted records also that electricity is said occasionally 
to have a peculiar effect upon the garden Tuberose (Pviyantlm tuberosa ] ). A 
plant of this has, he say«, been observed, on a sultry evening after thunder 
to send out an abundance of small sparks, coming chiefly from such flowers 
as were fading. In 1843 Mr. Dowden described to the British Association a 
luminous appearance witnessed one August evening on the double variety of 
the common Marigold. This was seen by four persons. During tho twilight 
a gokleu flame appeared to play from petal to petal of some of the heads, 
making a sort of corona round tho discs. This emanation grow less vivid as 
tho light decreased, then vanished. Most of the scientists considered this was 
a case of visual doeeption, but soveral yours after Dr. Lankoster established 
it as a fact, if one very exceptional. He noticed such a flame in tho same spocica 
and also iu the Hairy Red Poppy, the flashes of light occurring at tho end 
of a hot dry day. Another gentleman slated that on a Juno evening about nine 
he saw flashes of light pass along three scarlet Verbenas growing a foot apart in 
his garden. lie called tho attention of his gardener and several other persons to 
the spot, and the sight lasted quite a quarter of an hour. There was a smoky 
appearance in the air after the Hashes, which reminded one of tho summer 
lightning in miniature. Subsequently the same phenomenon was noticed 
amongst some red Pelargoniums, and it was repeated many times during July 
and August, when tho weather was sultry and electric. Friends arc requested 
to watch their Chrysanthemums at dusk, since that flower is reportod to bo 
now and then luminous, presumably the white and yellow varieties. Other 
luminous plants are the White Lily, tho Nasturtium, the Sunflower, tho Evening 
Primroses and some wall mosses. 

(Indian Planting and G ardtti n<j , 17lh December 1904.) 

No. IX. — AN ECO-EATING COBRA. 

With reference to Mr. O r P. George’s note on Cobras feeding on eggs, page 174 
(No. XXII) of this Volume, I enclose a photograph taken by me a short time 
since of a large-sized cobra killed on a Guinea-fowl’s nest; tho uo*t contained 15 
eggs and the cobra had swallow mi six. 

After killing the cobra the six eggs were pressed out and set, three of them 
eventually hatching out. *The photograph distinctly shows the distention of 
the snake. 

Bankbook, 1st Jatmary, 1905. E. BROOK FOX* 

No, X^I/IOUSTS. 

Tim OonouEiNU of AcnimtTM fekeouinom, 

With regard to Mr. Aitken’s noto on the above subject on page 157 of Vol, 
XVI., No. 1 of the Journal, it may bo of interest to note that a swarm of Locusts 
which visited this place in June (12th) 1901 consisted of specimens of both 
colours (red and yellow) in very nearly e^ual proportions, the red predominating 
Rightl y, , - 

♦ The photograph referred to ha# boon placet* ia the Society ■* album.— IS mtohs. 

' n 
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I sent 5 specimens (8 red and 2 yellow) to Mr. E. P. Stabbing, F. E. 8*, who 
confirmed the identification, so there is no error as to the species. 

CECIL E. 0. FISCHER, I.F.S. 

Chatrapob, Ganjam District, 

January bth , 1005. 


No. XL— THE HABITS OF THE LEAF BUTTERFLY. 


The Resting Position of Kaluma. 

In Mr. Aitken's note on " The Enemies of Butterflies” (Journal, Bombay 
Natural History Society, Vol. XVI.JSio, 1, p. 157) is the following passage : — 
M Kallima, when at rest on the trunk of a tree, always turns its head down- 
wards, though this somewhat spoils its resemblance to a loaf.” The author 
goeB on to suggest that this position is assumed for the purpose of facing an 
enemy that may be ascending the trunk. He adds that the principal enemies 
would be lizards. 

I cannot help thinking that Mr. Aitken is mistaken — both in his estimate of 
the resemblance and in his explanation of the position adopted by this butterfly. 

I maintain that the inverted position of the butterfly by no means detracts 
f rom its resemblance to a loaf. The colouration and pattern of the underside 
of Kallima is such as to very closely simulate a dead leaf. Dead leaves do not 
naturally retain an erect position: nor do leaves— living or dead — commonly 
grow direct from the trunk of a tree. But it is no unusual thing to see a with- 
ered leaf arrested in its fall and accidentally attached to a tree-trunk by the 
strands of some spider’s web. It is just such a semi-detached leaf that KaUima 
resembles when resting in its customary position. To add to the deceptive 
appearance, tho butterfly sways itself slowly from side to side, just as a 
detached leaf would be moved by a current of air. 

As for the idea that a lizard would necessarily approach its prey from below, 
it seems to me that a tree-haunting lizard is just as likely to attack from above 
or from one side. Tho direction will depend entirely upon the relative position 
of the lizard and the butterfly at the time. Lizards of the genus Calot*» (sye* 
tematic butterfly-eaters) generally affect tho extremity of a spray or end of a 
branch. When they do take up & position on the trunk of a tree, it is usually an 
inverted position, like that of the Kallima itself. A Gecko , seeing a largo insect 
pitoh on the trunk, would probably gain the level from the opposite ride of the 
tree, then stalk its prey round the corner. 


Peradeniya, 

Ceylon, 10 th January , 1205. 


E. ERNEST GREEN. 


No. XII— BREEDING SEASONS OF BIG GAME IN INDIA* 
Having read with interest Mr. Comber's note No. XXV in the last issue of 
the Journal, I beg to bring to your notice a few facts which have come to 
my notice during the Christmas holidays and to make the suggestion that if a 
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large number of member* who shoot would record their observations in the 
jungle, materials would probably be forthcoming for an inductive chain of 
reasoning on the subject of the breeding seasons of game. 

I was shooting with three friends in a jnngle in East Khandesh which 
abounds in Sambar and Ohital, About the 20th of November, as I did not 
know the jungle, and dislike to ask friends to shoot in a country where I do 
not know my way about, I rode over and made the acquaintance of the local 
shikaris. They proposed a beat. We bad one drive, and I killed a Ohital with 
fair horns, to which were still adhering some sheds of velvet, but these, however, 
wore easily peeled off. I saw other stags, but none in velvet. The beaters 
picked up a young Ohital fawn only a few days old, which could not run, and 
1 have it as a pet. 

On December 24th our camps assembled, and we shot almost daily till 
January 3rd. Only two Ohital were bagged* One had horns quite clean of 
velvet and the other was almost entirely in velvet. It was peeling only off 
one brow antler, and the ends of the tines were still soft. I raised my rifle 
once to shoot at a large stag which came quite close to me, and dropped it 
again on seeing that he had young horns only half grown. In another beat 
two stags went by with only one horn each, the others net being broken, but 
clean gone. One fawn only born a few days, and unable to run, was picked up, 
shown to me and released, and another was observed in a thicket whore its dam 
had left it. Other fawns of various sizes were seen. Four Sambar were shot, 
all with clean horns and no signs of velvet, and many other stags were seen, but 
none had velvet so far as could be obsorved. Such fawns as were seen were all 
well grown and I should say about 6 or 8 months old. There were signs, how- 
ler, on the trees that the Sambar had been scraping their horns not long ago, 
which would seem to indicate that they have not long got rid of the velvet. 

The net results of observation of some hundreds of Ohital and Sambar in the 
same jangle would seem to be these 

Novtmbtr 2Q,~~One Ohital stag shot just finishing the shedding of velvety 
One Ohital fawn picked up, only a few days old* 

December 24 — January 3.*— One Ohital stag shot in velvet, which he waa 
beginning to shed. One Ohital stag observed with horns sprouting. Two* 
t Ohital stags observed, each of which had shed one horn. 

One Ohital stag and many seen, with horns clean of velvet. Two newly bom 
Ohital fawns observed. Many Ohital fawns in various stages of growth observed. 
Four Sambar stags shot, none having any velvet on their horns. Several 
Sambar fawns observed, all of some months’ growth. Signs on trees observed 
of recent scraping of their horns by Sambar. 

The above are simply the facts as I observed them. If some scores of 
similar sets of observations were collected, I fancy that from the date of the 
stag's horns and the site of the fawns* the breeding season might be ealculatedj 
with fair accuracy* 

Bhusaval, m January, 1906. Au B*. A. StMOOX, hCA 
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No, XIII. — NOTES ON THE “ HOUBARA ” 

{OTIS MA CQUEENI). 

The Houbara, “Tilnr ” of the Funjabi, has been extraordinarily plentiful this 
cold season in the Sirsa District, as many as 12 having been shot in one day by 
two guns and a total bag of 49 made by one gun between tho 20th of November 
1904 and tho 15th of January 1905. One of tho largest birds I have handled 
weighed 4 lbs. ounces uncleaned, and I took the following measurements with 
a steel tape: — 

Length 29*2" 

Wing 10" 

Tarsus 3*85" 

Tail 2-25" 

Bill from gape 2'25" 

Length of foot 2 *20" 

This Houbara (a fin© malo) was shot on tho lllh of January 1905 and 
looked like a young Ostrich stalking along, except for his tell-tale rufl ! This 
ruff is an exceptionally fine one. The longest feather? measured 0-40 long. 
The feathers forming the crest on the top of the head tape 3*10 and the 
whole plumage is in magnificent condition. I find that about this part of the 
Punjab the " Houbara ” Affects sandy hammocks intersected with crops of 
** rye ” or mustard, and should you find such a place, and the day he still and 
not too cold and windy, yon may have the luck to bo© 8 to 11 birds talking 
majestically along. I find also that generally after tho third flight the birds 
will allow you (provided you are riding or stalking behind a camol) to get 
amongst them, as they then got accustomed to your camel and try to escape 
notice by *' squatting.” This is tho time to test tho powers of your own 
oye-sight and tho observing power of yonr camel-driver, for a “ Houbara , 11 
squatting on sand with hia head laid out flat, is indistinguishable at a 
distance of 10 yards. It is then you will give vent to an “ anathema ” on 
all tho “ Otis ” tribe (for should you turn away thinking that you must have 
been mistaken and no bird had alighted, marked you ever so carefully the 
spot aa you thought) you may perchance get too near an old hen bird that has 
been there all tho lime and with a flap, up she will get and flap away, but 
covered by the body of your camel until too late to fire. The u Houbara*' is 
not a swift flyer and is not a difficult bird to hit or bring down. The colouring of 
their wing covers and backs very closely reserablos the sand on which they delight 
to live, and when** squatting,” should the ground bo absolutely level, the eye will 
pass over tho bird in mistake for a clod of sand or some debris blown together. 
To get on anything like shooting terms with the 4 * Houbara” it i« advisable 
to circle round on your camel, when they will on a still day let yon get qptfte 
close and you may shoot 5 or 6 as they get up one after the other. I. put 
forward the theory that on a windy day their feathers are liable to get 
blown up and so cause them to be detected, and this makes them impatient 
and impossible to approach. They feed generally in the morning and evening 
on seeds and insects, and thore is a small weed that covers the open sand wastes 
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in this part of the Punjab that they are very fond of. It has a small flower 
like a ** forgot-me-not.” In cloudy and windy weather they feed during the 
middle of the day, but they are then very wild, and it is next to impossible to 
shoot them. Colonel Reginald Heber-Percy, of “ Badminton ” Library fame, 
who paid Hirsa a short visit at Christmas time in order to try for record 
Blaok-Buok and Chinkara heads, told me he found many “Houbara” south 
of this place and practically lived on them all the while he and his wife 
were in camp. 1 may add that although they were not fortunate enough to bag 
-any record heads, Mias Heber-Percy shot a good Chink just under record 
dimensions. Mrs. Heber-Percy while in Kashmir during the summer of 1904 
shot 2 record Thar 14| and 13 J respectively, and these were officially measured 
for the Kashmir Record book. The Colonel and his wife left Calcutta on the 
15th for Burma, as he wishes to obtain a good example of the Thamin, Cert'w 
Mu, for the joint collection of his brother (Major Algernon Heber-Percy) 
and his own at Hodwot Hall in the old country. 

A few birds began to arrive at the end of September, but they did not become 
plentiful till December 1st, when reports from many villagers came in of the 
quantities seen. The cold simp immediately following Christmas time again 
seems to have scattered the birds, which have since become scarce. Imperial 
Band-grouse have not been at all plentiful this year, but a great number of birds 
travelled south and over Birsa on the 1st, 2nd and 3rd of January. I hoar 
since that the Imperial has been shot here near A j mere, in Rajputana. The 
Houbara leave us about the 15th of March for Afghanistan and Tibet* 
Blanford tells us that " a few stragglers may remain and breed in the 
Bikanir Desort” I, however, have never seen or heard of one during the hot 
months, though several times I have had Jcvbbcr brought in of the Great 
Indian Bustard, E upodotu* Edwards*, and a fino bird weighing 1GJ lbs. was. 
brought to me killed about 12 miles out, 

Sibsa, 2M Jamary , 1905. REGINALD H. HEATH. 

No. XIT.— OCCURRENCE OF THE BLA CK-OA PFED KINGFISHER, 
HALCYON PILE AT A, IN WALTAIR. 

On the 15tb of this month, whilst camped on the Naidupatem creok, a 
tributary of the Upputera river, I obtained a specimen of Halcyon pikata, the* 
Black-capped Kingfisher, The Upputem river flows from the Kolem lake to 
the sea between the deltas of the Godavery and Kistna, and the latitude of 
Naidupatem is approximately 16°N,and the longitude approximately 81°67'E. 
The bird was sitting on the stump of a dead tree near the creek opposite to 
the village. 

The next day ! saw another specimen of the same Kingfisher near the 
Lutchmepuram lock on the Upputem river. I send you by post the specimen 
I shot at Naidupatem. This, it would appear, is the first occasion on which 
this beautiful Kingfisher has been reported from this locality. 

Watt At*, P. ROSCOE ALLEN* 

Camp Oheiaiw&tt, 19 th January, 1905* 
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No, XV, — THE BBEEDING OF BUSSELL'S VIPEB 
(VI PER A RUSSELLII ). 

Among a number of snakes which have recently died in the Plague 
Besearch Laboratory at Parol, and which Lioutenant-Oolonel Bannorman^ 
I.M*S„ has been kind enough to send me, was a gravid Bussell's viper whose 
pregnancy was remarkable for the paucity of the brood and tho season of 
its occurrence. It contained a solitary foetus. Now of all tho snakes I know, 
excepting Tropidonotus pmator , this viper is the most prolific, as may be readily 
understood from the breeding notes I have collected from various souroes, and 
herewith append in tabular form 
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The Assistant Surgeon at Parel Laboratary, who has favoured me with 
eome notes on evonts of a domestic nature which have occurred in that 
Institution, says this snake produces from 20 to 40 at a birth, and always 
about the month of May. The embryo derived from the specimen which 
has evoked these remarks, measured inches, and so would probably have 
been boru in the month of November. Keference to Mr. Ckolmondeley's note 
shows that the length of those hatchlings that came under his notice varied 
from 9-10 inches, and it will bo notioed that several of the young recorded by 
others were deposited in the months of May and June. I collected two 
specimens at Cannanore last year in the mouth of May, measuring 9§ and 10$ 
inches, respectively. 

The Parel foetus, which was developed from the left ovary, occupied a thin 
transparent, membranous chamber, 2*\j inches in length, which when opened 
allowed a little dear, oily, fluid to escape, but retained a small quantity of 
transparent jelly-like material which had to be picked off. It was folded into 
four. The 154th and 155th ventrals were perforate, and the 155th and 157th 
furrowed, and 17 othors intervened before the anal shield. Its sex could not 
be discovered. 

I was much struck with the length of the maternal ovaries, the right of which 
measured inches. I counted 89 follicles in this ovary, and found they varied 
from \ inch in length. The following comparison between the mother 
and foetus is interesting, especially with reference to the scales. It is also 
noteworthy that in the mother the vertebral spots were not outlined whitish, 
whilst in the foetus they were. 







Beales. 




Length. 

Ventral*. 

euib- 

caadala. 

2 heads 
length* 
behind tiie 
bead. 

Kid 

body. 

2 bends 
lengths 
in front of 
vent. 

Vertebral 
spots in 
rosary. 

Mother 

• it 

V 9" 

174 

48 

27 

31 

28 | 

24 

Foetus 

veil 

9*" 

173 

50 

28 

29 

24 j 

24 


F. WALL, Captain, I. M. 8* a** «. 

Fyzabap, 21«* January, 1905. 


No. XVI^THE CROCODILE ; ITS FOOD AND MtJSCULAK 

VITALITY. 

I shot a crocodile 11 feci 3 inches long in the Tapti yesterday about 11 &.m. 
On cutting it open in the afternoon we found that the stomach contained 
several goat’s hoofs, about 21b*. of pebbles of various sines, and a lot of the 
fleshy stalks of white lilies (Crmum*) which grow on the banks. Is it not 
rather peculiar that first of all every bit of the goat or goats should have 
disappeared except the shells of the hoofs, and secondly that the crocodile 
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should have included lily stalks and pebbles in its diet? Another thing I 
noticed was that though I smashed the base of the skull with a *577 magnum 
bullet, ami killed the creature outright about 31 a.m., yet the whole body was 
jumping and quivering about 3 p.m, when we had got the skin off and cut off 
the head. It was thrown out in a field, but tho muscles continued jumping 
till sunset quite enough to move the legs perceptibly— -so much so that the 
vultures which hovered about continuaJly dared not touch the carcass yester- 
day. Is this not extraordinary vitality ? 

A. H. A. 8JMCOX, i.e.s. 

In Oamf, Huhsaval. 

23 nl January, 1305 . 

No. XVII.— THE UEtAL OF THE PUNJAB AND LADAK. 

Sportsmen, 1 have been informed, find considerable difficulty in distinguish- 
ing between the various local forma of tho Asiatic wild sheep known in the 
Punjab as the urial, in Aslor a** the urin, and in Ladak as the ska or shape, 
and scientifically as Ovis riytiei ; and there is little wonder in this, seeing that 
even naturalists (chiefly from the wunt of a sutticicnt aeries of specimens) are 
far from being in accord on those points. 

The urial, or sha, is closely allied to Ovitt ymtitni, the wild sheep of Armenia 
and North-Eastern Persia, of which the so called 0. opJrivn of tho Troodoo 
Mountains of Cyprus is uo thing more than a local race. In both these two 
apeciea the colour of tho coat tends more or less markedly to rufous chestnut, 
the rams have a large ruff of long hair on the throat, and tho ewos develop© 
small horns. The urial, or shapo, is distinguished by the colour tending \ery 
generally to fawn, but more especially by the forward curvature of the horns, 
which sweep along the sides of the face, and show more or less pronounced 
angles bordering the flattened front surface. The old rams do not show the light 
saddle mark which is so conspicuous in tho Armenian wild sheep. So far as I 
can at present determine, four local forms or races of urial may be recognised, 
their distinctness from one anotkor being based partly on actual physical 
differences and partly ou geographical distributions. From this it will be infer- 
red that it will not be possible in all cases to refer a given specimen to its 
respective race without knowing its place of origin. This, however, is a difficulty 
to which we are gradually becoming accustomed as the refinements of system- 
atic zoology increase. 

Firstly, we have the typical urin (Gvw vigtwi typiaa) of Astor, from which 
the shapo of Ladak appears to be inseparable. This Ladak urial, as it 
may be conveniently called, is a comparatively large form, in which the coat ia 
fawn-coloured rather than foxy rufous. As a rule, the horns of the old ram* 
turn markedly inwards at their tips, and have their front angles moderately 
prominent. Secondly, there is the Baluchi urial (0. vignti Watford*), in which 
the horns tend to turn outwards at the tips, forming a more open spiral, and 
have tho front angles prominent and occasionally showing a banded structure. 
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This nice (at first regarded as a distinct species) was described by Mr. A. 
O. Hume in the Journal of the Asiatic Society of Bengal for 1877, on the 
evidence of the skull of a ram from the Kelat district of Baluchistan, in 
which the tips of the horns curve outwards, bo as to form a very open spiral. 
So open, indeed, is the spiral that a portion of the inner surface (which in 
other urial is completely concealed) is visible in a front view. In a skull from 
Kelat, in the British Museum, the spiral is, however, much 1©sb open, and 
there is no marked outward divergence of the tips, still it must evidently 
belong to the same race. Moreover, the prosumption is that the urial from 
the reBt of Baluchistan and Afghanistan, and, in fact, from the Trans* 
Indus districts in general, likewise belong to 0. t\ blanfordi , as the Indus must 
almost certainly form an impossible barrier to these sheep. In confirmation 
of this view, it may be mentioned that the horns of a very fine male urial 
obtainod by Dr. Aitohison, when on the Delimitation Commission in Afghan- 
istan, show a tendency to form an opon spiral, and have very prominent 
front angles. In anotbor head in the British Museum, from the hills north 
of Peshawar, the front angles are more prominent than in any urial I have 
ever seen, and are also raised into a number of knobs, but there is no 
docided tendency to an out-turning of the tips, although the spiral is rather 
open. It is practically certain that the specimen is racially distinct from the 
true urial of the Cis-Indus districts. On the other hand, an urial head figured 
on page 383 of the third edition of Howland Ward’s Horn Measurement#, 
shows a decided outward turn of the tips of the horns, and, in fact, appears 
to be very similar in this and other respects to the type of O. blanfordi + The 
specimen, which is the property of Major II, F. Taylor, is stated to be from 
u the Punjab, ” and there is accordingly nothing to prevent its having come 
from the Trans-Indus districts. If the owner could confirm this in the columns 
of the 4< Field," ho would strengthen the evidence in favour of the distinctness 
of 0, e. blanfordi. 

As regards the third race of the species, namely, the true urial (O.e. cyoloceros) 
of the Slalt Bongo and othor hills of the Cis-Indus districts of the Punjab, this 
appears to be a smaller and redder animal than either of the preceding, with 
the horns forming a very dose spiral, and showing no tendency to turn out at 
the tips, while their front angles are not prominent, and the anterior one is 
often more or less rounded off. 

Finally t we have the Kopet-Dagh urial (0. i\ arkal), from the range dividing 
Persia and Turkestan, in which, as exemplified by a fine skull presented by Mr. 
Bt. George Littledale to the British Museum, the front surface of the horns 
is very broad and pearly flat, with but few transverse wrinkles, and very 
prominent front angles. 

Any additional information, and more especially photographs, which would 
help to solve the urial question, would be acceptable. 

R. L. 

{ The above appeared in the » Field, ” 2 ith December 1904.) 

' M 
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No. XViri.— ABNORMAL SAM BAH HEAD. 

( With a plate,) 

The stag whoso head is shown in the accompanying sketch was shot in tho 
Hoshangabad district, Central Provinces, near the Taw a River by A. G, 
Hendley, Major, Indian Medical Service, in tho month of December 11*00. 
Tho stag was a very largo light-coloured stag, incisor teeth much w'orn and 
chipped, an indication of ago. lie was in good condition, w as in company of 
several hinds, and had no injury to any of his organs. It will l>e soon that the 
horns have no brow antlers. Tho left horn divides into three spikes. The 
right horn also divides into three spikes, one being much smaller than tho other 
two. At one time there had been a 4th spike to this horn near tho shortest 
spike, but it had broken off, leaving a rough triangular mark at the point of 
fracture. The five longest spikes from burr to point varied in length from 
21 inches to 29 inches, the shortest 1 1 inches. Width between tips 29 inches, 
girth of beam below division — right horn 10 inches, left horn 11 iuches. 

J. D. INVERAKITY. 

BomnaT, January , 1905. 

No. XIX. — THE GOOSANDER (MERGANSER CASTOR). 

I am sending the following notes on the Goosander (A/, r.astor) which, not 
being a very common duck, may bo of aomo interest to readers of the Journal, 

On the 19th instant, my collector brought mo in B fine males of the Goosan- 
der, in most perfect plumage, which he told mo ho had shot on the Oadadhar 
river some five or six miles from this garden ; that, moreover, they were 
numerous and far from shy : so determining to find out the truth, I went 
myself on the 22nd and personally can fully confirm the correctness of the 
man’s statement. 

Tho Gadadhar is a fine stream rising, I believe, somewhoro in the higher 
Bhutan Hills. At tho point nearest this it is fairly swift, flowing over email 
rocks, pebbles, and sand, and now in the cold weather the water it contains is 
beautifully clear and icy cold. Wherever there aro shallows it forms into small 
rapids ; those the Goosander especially seems to frequent, though it may also 
bo seen in the broader parts as well. The banks are sandy and more or low 
thinly wooded, but the chief jungle is grass, null and okra. 

The birds are found in parties of 5 to 20, the males keeping as a rule quite 
apart from the females, and except when much disturbed by firing do wot get 
mixed up with them. 

Tho drake is most conspicuous , his handsome black and white plumage show* 
ing up at a distance ; he swims high, and early in the day may be seen actively 
diving through and about tho rapids, occasionally standing up in the water 
stretohing hi# nock and flapping his wings. 

Tho female owing to its smaller size and the general slaty colour of it# 
plumage seems to sit much lower on the water and is also shyor thaw the mole 
though I may remark neither bird will readily allow one to get Within 
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gunshot from the bank. One femalo shot contained about 8 or 10 small 
fish 2" to 3" in length. Both birds on this part of the river are really far 
from shy, but this is not surprising, being practically in Cooch Behar where I am 
told game is preserved and avory other native does not carry a gun. Kvon the 
Ruddy Sheldrake, that cutest of lords, will here allow a fairly near approach 
in a native boat if one only talks, and does not preteud to be more than the 
ordinary boat load of people that they are so accustomed to see panting up 
and down the river all day and every day. The same holds good with regard 
to the Goosander, w hich will allow one to get within 25 or 30 yards, and even 
then may be seen with head or bills resting on their backs or preening them- 
selves (this during the heat of the day) ; a nearer approach sets them swimming 
as a rule up stream ; any peculiar silence in the boat or an attempt to stop 
or turn directly towards them, puts them at once on tho wing. Skittering 
along the water for some little distance and then flying low over it, t» or 8 
feet, perhaps less, they will, if not fired at, alight again at the next rapid or 
broken water. Their flight is, to me, strong and noisy, tho whistling of their 
wings being distinctly heard as they approach the boat. They will not, I 
notioo, pass directly over a boat, but pass to either side at a distance of about 
20 or 25 yards, merely rising a very little. 

Cripples swim down stream, the current seeming too strong for badly winged 
birds to make much headway against ; when hard pressed their diving is rapid 
and constant, varied by rapid rushes along the surface, they go under at the 
proverbial “ flash," and it is surprising the time they keep down and, helped 
by tho current, the distance they travel. 

I have not been brave enough to try the flesh, but my South al servants 
and a Christian Baboo, however, have ; the former say that the Cormorant is 
preferable, the latter that he succeeded in making the 2nd bird I gave quite 
nice — u no fishy '—by cooking it with lime (ohunarn) and many other strange 
and wonderful ingredients. 

The name amongst the Bengalies on the Qadadhar for this duck is u Puttee 
hansP 1 do not know if they apply this to any other species bosidos, but 
give it for what it is worth, as few vernacular names for this bird seem to 
be known. 

All the specimens I have got are fully adult birds in perfect plumage. 

A. M, PRIMROSE. 

Morn a* Tea Estate, Tamarhak P.O, 

GaurB’ur, Assam, 

2 ttfh January, IflOfi. 

No. XX.— TROUT AND OTHER FLSII AND FISHING IN CEYLON. 

In the EiMng Gazette of November 5, 1 suggested that it would be very inter- 
esting to know how our friends in Ceylon wore getting on with their trout 
stocking and preserving efforts. In reply to this Mr, R, A. G, Posting, one of 
the members of the Ceylon Fishing Club, very kindly sends ms the following 
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particulars. I see from the rule* that the good standard of llin. is fixed as 
the limit below whioh trout must not be retained — R. B. M. 

Dear 8ir, — In your editorial notes in the Fishing Gazette of Nov* 5 you 
ask for information about trout breeding in Ceylon. The following linen may 
be of Home interest to readers of your paper. 

The first experiments in trout breeding were made in 1880 by the late Mr. 
H. L. Hubbard. In 1882 a few fish were turned into the stream at Nuwara 
Eliya, and ova have been more or less regularly imported since 1880. When 
the Ceylon Fishing Club was started 1 do not know. At first the ova of brown 
trout and Loch Levans only wore imported ; but in 1889 tho ova of rainbow 
trout were introduced. The experiment proved successful, the rainbows 
taking kindly to the Ceylon streams, and they are now far more popular than 
the brown trout on aocount of their superior sporting and edible qualities. 

The fish imported have thrived well, and now run to a large size. I do not 
know what the record size is, but Mr. Plate’s big rainbow trout mentioned in 
your paper about a year ago (I could not find tho reference) is probably one of 
the biggest. Fish up to 31b. are fairly common. The average of takable fish 
is a little over a pound — at least, that is my experience, but more expert 
anglers may have a much better average. 

Spasmodic attempts have been made in the past to breed fish artificially from 
the imported stock ; but the difficulty has been to find males in milt when the 
females are ripe. No attempt, I believe, to breed fish artificially has so far been 
a success. A few years ago tho trout started breeding naturally. Whether 
these naturally bred fish are pure rainbows or hybrids I do not know. But 
with the fish now breeding naturally there should be no difficulty in stocking 
all the likely up-country streams, and it is possible that the Ceylon Fishing 
Club may in a few years bo in a position to supply India with ova or fry* 
With this end in view the club has lately been considering the question of 
getting out an export from home to build hatcheries and instruct them how to 
breed trout. 

As to the streams-— they are all fine trout streams with plenty of natural 
food and plenty of good running water. There is no danger of the carp 
fouling tho water as suggested by you. The carp keep to the lakes and 
lower portions of the Nuwara Eliya streams. They do not wander far from 
the slack water. 

The Horton PlainB stream, whioh is the finest bit of stocked water here, is 
an ideal trout stream, combining all tho best qualities of English trout streams, 
except a regular rise of fly* At its head it is a vory small stream with deep 
holes and good 4< elbows ” thickly fringed with rhododendron bushes. One hat 
to throw a fly very accurately to drop it into these pools. There are good 
gravelly shallows in the tributary; streams which should make excellent 
spawning beds. As the stream increases in volume there are deep rocky pool** 
big enough to hold salmon, long stretches of slack deep water, enticing stickles 
gpd spme fine wgierfaWs—dn fact, every sort of water to tempt the trout* And 
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in addition to this, the stream flows through glorious country. No description 
that I can write would ever do jostico to it. To give a rough general idea — 
imagine Exmoor from six to seven thousand feet above sea level with * r patana” 
grass instead of heather. I wish I had some photographs to send you, but all 
mine are Btuck in my book. 

Tho two small streams at Nuwara Eliya flow into lakes, the outlets from 
which are practically blocked against fish attempting to descend. The Horton 
Plains and Ambawolla streams end, so far as trout fishing is concerned, 
abruptly as huge waterfalls, down which no fish is likely to descend voluntarily. 
This, I think, accounts for the fact that rainbow trout have boon so success- 
ful in these streams. They cannot escape, as they have done from so many 
English waters in which they have been tried. 

In the streams fly only is allowed, a No. 6 hook, Bedditch scale, being the 
largest size permissible. A No. f> hook is a large one, and permits small salmon 
flies being used. This may seem like “ poaching ” to some people, and perhaps 
the size might with advantage be reduced. But it must be remembered that 
the fish are not fro© risers. There is too much bottom food and not enough 
surface food. And in the big pools a small fly passes unnoticed a long way 
above the fishes’ heads. For brown trout 1 have found a good sized March 
Brown do as well as anything. The rainbows undoubtedly prefer something 
brighter, and few flies are better than a very small Silver Doctor ; and though 
other fishermen may prefer other flics, I would always take these two with me, 
whatever the condition of the water. In tho lakes artificial spinning bait is 
allowed, but the woods are a nuisance, and I have not often attempted spinning, 
and have only once succeeded in landing t\ fish on a Devon minnow in Lake 
Gregory, 

As to rods, everyone naturally suits his own fancy ; but a small rod is, in my 
opinion, oesoniial for the small streams. I have an 8£ft., fijoz,, cane rod, by 
Foster, which is an ideal weapon, It will throw a very accurate fly, and I 
have landed fish of about 2}lb. on it. A larger rod is wanted for the bigger 
waters where a long cast is necessary. 

The chief enemies with which the fish have to contend are otters, kingfishers, 
big cannibal trout, and poachers. Of otters I have seen any number while 
fishing. It is contended by some that the otter really does no harm, that he 
captures only the big sluggish cannibal, who well deserves his fate. This 
may or may not be true, but otters do undoubtedly disturb the water, even if 
they do not catch the smaller and livelier fish. I have seen rising trout most 
effectually " put down” by an otter swimming through tho pool, and nothing 
would persuade them to rise for the rest of tho day. In waters such as these 
where tho fish are not free risers, anything that discourages them from rising, 
should be eliminated. 

In concluding these notes on Ceylon tront, I wish to remark that my 
experience of them is very small compared with that of those favoured beings 
who Mve near the streams. A week or ten days* holiday snatched once and 
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again from a reluctant Government, and a throe months* sojourn at Nuwara 
Eliya, is all the time that I have had to become acquainted with these fish. 
Perhaps others, much bettor qualified than myself to write about the subject, 
may send you an account of Ceylon trout. In which case this screed need 
never appear in print. But in case none of your subscribers from this island 
comes forward to answer your appeal, these notes are offered for what they 
are worth. 

But besides trout, which are restricted to a certain altitude in the hill 
country, there is good fishing to be had in the low country of Ceylon, in 
river, lagoon, sea and tank; audit may not be out of place to offer a few 
remarks on some of the fish that tho writer has caught. 

Very little is known from an angler’s point of view, about lagoon and lank 
fishing in Ceylon. There arc a few enthusiasts to be met occasionally who 
will speak of great captures ; but wo badly want a second Thomas, not only 
to show us how to catch tho fish, but to tell us what fish thcro are worth 
catching. Until I came to this district, about two yours ago, I was quite 
unaware of the splendid opportunities for sport with rod and line in the low 
country, and I believe many other keen anglers here are similarly ignorant. 
I thorefore offer those remarks with loss diffidence than they otherwise deserve, 
only hoping that brother anglers may come forward and contribute their 
quota of experience to the pages of the Finking Gazette, 

The most common of low country fUh is the Singhalese “ lula” — the Indian 
“ murral” The Tamils call him “ viral.” His classical name is Ophin - 
eepkalm striatus. He is to be found in nearly all tanks and rivers that do 
not run dry ; but ho will live a long time without water apparently. A tank 
near here was completely dry for a month or six weeks last year. When the 
rain came and tho fields were being irrigated, I was shooting snipe, and picked 
up several fair-sized lula in the padi field below the tank. They had evidently 
been washed through tho sluice of the tank ; but where they came from is 
a mystery', for the tank in question is not fed by any river. They must have 
boon lying up under the grass and mud along the edge of the tank “ bund. ” 
Thomas, in his “ Rod iu India ” (2nd edition), treats the lula, or murral, 
with scant ceremony. lie regards him as a poor sort of pike to be captured 
with frogs and similar bait. But the lula is really a gentleman to be regarded 
with respect, for ho rises to the fly freely and is a good table fish in spite of 
his bones — two supreme qualities. He does not fight very hard — about os 
well as a chub perhaps — but he often leups clear of the water as soon as he 
fools tho hook, A clear, oalm day with water low is the bout time for taking 
him with a fly. He is just the opposite of tho trout in this respect. I have 
seldom caught them when there has been any wind or when the water was 
high. He will take a dry fly — if you are a dry fly purist— but the best ones 
I have caught have l>een taken with a largo Hod Palmer fished wet. There 
is a small red Dragon Fly on which the lula feeds in the evenings, and then 
the Bed Palmer or Foster’s “ Caterpillar ” will do great execution. 
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The lula is said to run to 3ft. in length* The largest 1 ever saw was about 
51b. or 61b., which was taken by a native in a wicker-baskct trap. The 
natives here also catch good ones w ith a live bait and float on a band-line. Or 
when the water i» low they " drivo ” them into nets staked across a narrow 
opening in tank or river. The largest 1 have caught with a by was just 311 . 
I got throe fish one evening weighing 8|lb. Doubtless larger ones might bo 
caught with a frog, but who would use bait so long as fish were to be eanglu 
with the fly ? Strong tackle is necessary, us one drops one’s fly into a hole 
between the words, and if Mr. Lula takes it, it is a case of “ Pull devil, pull 
baker to haul him safe into a more open spot. 

There arc many other tank fish, but I have not caught any that rose bo 
freely to fly or was such good eating us the lula ; and these notes arc already 
becoming too long. I will just mention a species of carp which T have caught 
with fly in tanks hero up to nearly jib. 1 think this fish is tlio Olive Carp, or 
Barbu $ chnjaopoma , He corresponds us nearly as possible with Thomas’ 
picture and description of this fish. 

Of lagoon fish in this district the most common is the “ koduva ” (Tamil). 
His classical name is Lales calcarifer . A right handsome fish ho is with 
his deep shoulder, prominent back fin, sheeny body and brilliant eye. But 
he is not so good as he looks. I have board his flesh described as a mixture 
of cotton-wool, mud, and needles — not exactly a u table ” fish ! but the 
natives dry him and eat- him. He runs to a huge si/e — bow largo I am afraid 
to say. I have soon him caught with a live bait on hand-lines well over 301b., 
and I have caught them myself with spoon and spinning bait over 201b,, and 
hooked one mounter that. — but that is another story. 

He cannot be said to be lively in his play. He is a sulky, dogged brute, 
but very strong. Ho takes out lino Hlowly but surely, and woe-befcide your 
taeklo if you try to stop a big one too quickly ! I hooked a good one once on a 
brand-new line that was absolutely sound. Ho “towed” away about 100 
yards, when I thought ho had gone far enough and put the pressure on. The 
fish thought differently, and we parted company, the running line breaking. 
I tested the lino when I got homo and found it would stand a dead strain of 
14 Jib. This will give you some notion of their power. 

The koduva takes the bait very quietly. Often you feel nothing at all, and 
find your line being slowly taken out as you try to reel in. In my experience, 
the only way is to let the fish go and follow him as best you can— in a boat 
if one is available. Disaster has always been the result of my trying to check 
them. How far they will go with their slow u towing ” pull I don’t know. A 
writer iu Thomas’ book mentions having followed n huge one for 400 yards, 
but J doubt if this was all in one stretch without any occasional pause. 

Many are the stories the writer could tell of brave fights with this and othor 
lagoon monsters— how, for example , an enthusiastic brother angler hooked a 
u big 7 u« ” At dusk which kept him busy all night, and how, in the small hours 
of the morning, the haggard, weary-eyed angler waft still holding on to hia 
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giant fish and was shouting for the gaff as the fish at last showed signs of 
yielding. I draw a veil over the dosing scene. The fish turned out to be a 
young crocodile ! 

Another fine lagoon fish is the “ kalai.” 1 have not been ablo to identify him. 
I thought at first he was the same as the Baniin or Paumben salmon, but on 
referring to Thomas I find he is not. He does not run so large as the koduva ; 
but he is a far finer fighter. Weight for weight he will play as well as a salmon. 
He is to be caught in the same way as a koduva, with live bait, natural 
spinning bait or spoon. But the strongest tackle and hooks are necessary. 

Lastly, I would mention the ** seer. ” He is properly a sea fish, but comes 
into creeks and estuaries occasionally. He will take a fiy or spoon, is excellent 
eating, and fights to the last ounce of his strength. But my experience of rod 
fishing for these fish is very small. I have only caught two or three on a fly in 
Gallc Harbour. 

I have caught several other kinds of fish, and there are probably many others 
unknown to mo which are well worth catching, but these remarks will show', 1 
hope, that good fishing is to be got in the low country of Ceylon, and I would 
advise any keen angler about to visit the country to bring a fly and spinning 
rod and suitable tackle. 

T have given no details ns to the class of rods, lines and tackles most suitable 
to this low country for fear of trespassing on your patience, which I fear I 
have overtaxed already, but if anyone requires any particulars T shall bo very 
glad to give him any information 1 can through the Finking Gazette. 

It. A. G. Fasting. 

{The above, appeared in the “ Fishing Gazette" llh January 3905.) 

No. XXI.— BIG GAME. 

ON THE BREEDING SEASONS AND OTHER MATTERS. 

I n the last issue of this Journal some notes regarding the breeding season of 
mammals, with particular reference to big game, were published. It is com- 
plained with much truth that our knowledge on this point is very limited, 
while the complaint is also made of the vagueness of such information os exists 
regarding the subject under review. We are told that in Rlanford , « Mammal* 
of India the statement is often repeated that “ the breeding time of a parti- 
cular species is * about * such ami such a month. " Is it possible, however, to 
be more explicit? My own experience indicates that the breeding season Of 
many animals is so variable, or is spread over ho considerable a period, that 
more exact statements are likely to be erroneous, Can any one say that the 
tiger, for instance, has a breeding season that can be confined within thermits 
of one month? I think not, for cubs of the same age may be found at 
different periods of the year. My own experience of these animals has uttfor* 
tonatoly been confined to the months of March, April, and May. But l have 
found them during those months to have cubs varying between a few days 
(on April 11th), three or four montliB (on 7th May), and six months of ag# 
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(in March), I recollect instances of young cubs, two or three weeks old, 
being caught in May, in July, and in December, 

I have seldom found tigers in pairs, but, as already mentioned, my expe- 
rience has been confined to the hot weather. In one case I found tracks of a 
tiger, day after day for some time, with which were a tigress and a large cub— 
perhaps nearly a year old. The tiger, a large one, was going lame on one hind 
log, whioh made a track like that of a plantigrade animal. Tracking these 
animals, I kicked open a dry dropping, and found it full of tiger’s hair whilst 
it also contained a good-eisod tiger-daw. Presumably another of the species 
had fallen a victim to the big tiger, which had been injured in the hind leg 
in the enoounier. I have heard of several similar instances of cannibalistic 
propensities on the part of the great felines. 

Out of forty tigers which I brought to bag, there were only 6ve pairs, 
whilst in one other case two out of a family of three were shot. The 
remaining twenty-eight wore single animals. Perhaps they reside more in 
pairs at other seasons of the year. In two instances the pairs were young 
animals of perhaps three years of age, and in one case a very old pair with 
faded coats and worn canines were said, by the inhabitants of the hamlet near 
whioh they were killed, to have lived together for many years. 

It is generally said that there are more females than males of this species. 
In my experience the males preponderate, and out of forty only fourteen were 
tigresses. None of these had unborn cubs in thorn. 

As with tigers, so in the case of panthers I have comparatively seldom found 
pairs, and have shot more males than females. 1 have had in my possession on 
two occasions young cubs bom in the month of December ; another cub, shot 
in March, was probably born in December also. 

The last panther I saw— which, by the way, nearly killed me— was found to 
contain four unborn oubs whioh would probably have been produced in about 
a fortnight. This was in the middle of March. 

Bears also appear to have young at uncertain periods. In April 1889 a 
brown bear cub ( Ur* m tsa5ett*n«#) about 3 weeks old was caught, and another 
about the same age which I found in the Tilail Valley of Kashmir on the 26th 
May. On the 30th May I came upon an old boar with two well-grown cubs, 
whioh I judged to be about six months old. But could they have been bom 
during hibernation ? On 4th June, 1890, 1 shot a black bear ( Urma labiatu$) in 
the Satpuras with a cub three or four weeks old. On 25th April, 1804, I killed 
a black bear with two cubs which could not have been less than six months of 
age. In February, 1897, we caught two cubs a few weeks old, still riding pick- 
aback on the mother, and next day we saw two more about six months old. 

It is frequently stated that tigers invariably commence eating their prey 
at the haunch, and panthers at the stomaoh. Certainly I have never known 
tigers begin at any other portion of the body, but panthers not infrequently 
commence at the hatraoh also. The last panther I encountered had bitten 
the tail ©If a large buffalo that he had killed, and had eaten a portion of the 
- tt 
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hind quarters. Occasionally one comes across strango happenings with regard 
to animals tied up. On one occasion a goat tied up for a panther was killed 
by a porcupine, perhaps by accidental collision. A friend of mine found one 
of his buffaloes gored to death by a bison, the ground all round being trampled 
by the enraged wild beast. 

Since writing these notes I have received the Journal for June, 1904, where 
I find several interesting questions discussed concerning big game. There is 
nothing new in Colonel Btewart’s note regarding the original homo of the tiger. 
1 think it is generally accepted that the tiger in an immigrant into India from 
northorn regions. The animal’s impatience of the heat of the Bun in southern 
latitudes, and habit of lying immersed in water in the heat of the day — the 
only feline addicted to this — point to a northern origin. At the same time it 
may be doubted if the southerly immigration of the tiger has taken place as 
recently as Colonel Htewart appears to indicate. Tigers abound in Java and 
Sumatra, and must have presumably got there before those islands became 
separated from the mainland. This may have been within recent geological 
but not historical times. Another contributor writes on “ Tiger verms Bear, ” 
and asks if there are other instances on record of encounters between these 
animals, of which he cites an example. I do not think such combats are un- 
common, and a tiger should have little difficulty in disposing of the small Malay 
bear, when he is able to kill and devour the much more formidable black bear 
of the Indian plains. Sanderson, in his 4 ‘ Thirteen years among the wild beasts of 
India," tolls us of a tiger which was in the habit of preying on the hapless bruin 
in preference to other game. In the Molghat Forest, North Berar. in 1800, 
the skin of a bear was brought to me, quite fresh, with many holes in it in- 
flicted by a tiger. The villagers said there had been a prolonged combat 
between the two animals, and the bear managed to get away, but so badly 
wounded that it was easily disposed of by the inhabitants who had been at- 
tracted to the spot by the roarings and howling# of the combatants. In 1896 X 
found on the top of a hill near Fort Mahor, Hyderabad, the remains of two 
bears which had been killed and devoured by a pair of tigers. Tigers will 
resort to strange diet when hard put to it, and the hairy pelt of a bear must be 
difficult to digest. I have found the remains of crabs and onoe of a large 
python eaten by a tiger, and one frequently finds porcupine quills embedded 
in the paws. One Urge tiger 1 shot had several suppurating sores on the 
back of the neck from which porcupine quills were extracted. This looked as 
if he bad been rolling on his victim, although my shikaris would have it 
that the poroupme had shot the quills at his enemy, like arrows from a bow 1 

B. G. BURTON, Majob, 

Poona, February 9 th f 1905. 94th Bussell’s Infantry. 

No. Xm-DOUBLK-HEADKB SNAKES. 

No doubt everyone in India is familiar with the so-called dou bigheaded 
snakes which many jugglers include among their stock in trade. The snakes 
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exhibited as such by this fraternity are usually the earth shakos, creatures 
remarkable among their kind for the bluntness of their tails, a condition 
which loads itself peculiarly well to tbo artifices of these people, who mutilate 
or otherwise modify them so as to make them resemble the head. The snake 
usually solecled for this purpose, both on account of its abundance and sixe, is 
John's Earth Bnake (Eryx johnii). 

It is perhaps not so well-known that genuine double-headed snakes do occur 
occasionally as freaks, but in those instances both heads are always attached 
to the anterior extremity of the body constituting what is technically called 
anterior dichotomy. 

Dichotomy (Greek dicka in two parts, temno I cut) arises from a cleavage 
of one or other pole of the developing embryo, and may occur anteriorly or 
posteriorly. It may bo partial when the reduplicated heads, sterns, or bodies 
remain more or less attached to one another, or complete when two separate 
organisms are derived, so that this phenomenon accounts for one method by 
which twins are produced. There are abundant examples of monstrosities in 
man and the lower animals formed by this process to be found in various 
museums, and it is therefore not surprising that the same abnormality occurs 
occasionally in snakes. 

I havo just had an opportunity of examining a young specimen of the 
common Ly codon mlicuB exhibiting this anomaly, which I found on the 
shelves of the Fyzabad Museum. This specimen has tbo hoad and nock 
reduplicated, and a reference to my notebook shows that all the records of 
this peculiarity I have been able to collect from various sources, are examples 
of anterior dichotomy. I havo never heard of an example of posterior dicho- 
tomy in snakes, though tho condition doubtless ocours, and bas been observed 
in frogs and other reptiles. This Fyjtabad specimen, which measures a shade 
over 5 jf inches, is evidently a hatchling. The dual nature of the head and neck 
is very evident to sight and touch for J of an inch* Tho reduplicated parts 
are placed side by side, and arc connected by a web except for ^ of an inch 
where the snouts are quite free. The web commences opposite tho 8th supra* 
labial shields, and is placed rather nearer the ventral aspect, so that the chins are 
approximated. At tho point where tho two necks blend, is a pronounced 
rounded dorsal prominence. The site and sodden condition of the specimen 
render the detail of the scale characters somewhat difficult to determine with 
aocuracy ; however, I have made the following observations : — The pneoctilar 
touches the frontal shield on the right ride of the left head only. The rows of 
scales anterior to the dorsal prominence, i.s„ over the deft port of the body, are 
variable, bat number about 27 ; behind this they are the normal 17, There are 
189 ventrals, those beneath the bifurcated parts are not double, but extend 
completely across both trunks. The navel implicates the 167th and 168th 
shields so that 21 intervene between it and tho anal shield, which is divided. 
The subcaudals are 62. In other respects the scales and shields ere normal. 

The following from my notebook may add to the interest of this note. 
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Buckland in hit* “ Curiosities of Nature) History ” (p. 177) says there are 
two specimens of snakes with two heads on one body in the Royal College of 
Burgeons' Museum, London, and one of these he identified as Coluber nctirix 
(now Tropidonotus natrix), the common grass snake found in England. 

In the Journo) of the Linnean Society for 1868 is mentioned a sea-snake, 
ffydrqpkis sublatvis (now H. cyanocmctus) caught near Madras, with two heads. 

Nicholson in his book “ Indian Bnakea” (p. 22) mentions a young two-headed 
Tropid<tnQtu8 quincunciatus (now T. piscator ) in the Madras Museum, and says 
u this monstrosity is apparently rather common amongst the Ken-snakes" and 
farther remarks : “ they do not, however, appear to survive their birth long, the 
specimens to be found in museums being of small size.” That these freaks are 
as common as Nicholson remarks, I am inclined to doubt, and Mr. Phipson in 
a letter to mo, dated 2nd February 1905, says : " I have been collecting snakes 
in this country for the last 26 years, and have examined thousands of sea- 
snakes in the fishermen 1 # nets hore, but I have never seen an instance of this 
form of teratology” The specimen I have described in this note is the only 
one of many hundreds of snakes I have examined in the fresh state and in 
museums which was so distinguished. 

In “ Tke Field" for 31st October, 1903, a Mr. Fulton writes as follows :~~ 
'* Some time ago when in Australia I was one day helping the men on a sheep 
station to collect wood previous to the shearing season. In cutting up some old 
timber we came across an old snake with several young ones. One of these had 
two perfect heads on, so I secured it, and brought it home.” 

8. 8. Flower in the P. Z. 8., 1899, p. 677, mentions a water snake* Bomalopm 
buccata , in the Siamese Museum, with “ two heads, side by side, each about 
equally perfectly developed” 

In the Madras Tims for 13th January, 1897, a speoimen of a two-headed 
snake is mentioned in the possession of a Mr. E. C. Fischer, of New York City, 
then in Madras. It was identified as an American hog-nosed snake Eelerodon 
eimu# and was about a foot long, and over four months old. 

The following remarks were made : — ° The snake lives in a glass box, and 
feeds with both heads simultaneously on milk, raw meat, and blood* Mr. Fischer 
finds it best to feed both heads at once, for strange to say, they appear to be 
jealous of each other, and sometimes fight ; at other times they play with one 
another. The animal seems to know Mr. Fisoher, for it comes to the side of 
its box, and welcomes him by protruding its tongues in sign of joy, A photo- 
graph of the snake was recently given in the Scientific American. 

Fvxabad, 1st February , 1905. F. WALL, Captain, IMA, GMZM, 

No. XXIII,-- WINTER PLUMAGE OF THE mal e BENGAL 
FLORICAN (SYPJBEOTIS BENGAL EN81S). 

There appears to be some doubt about the male winter pl umag e of the Bengal 
Florican, since some of our best ornithologists are at variance on this point. 

The most recent work I have access to is Oates 1 u Game Birds of I nd i a. ” In 
part 1, p* 418, this author describes the male in winter plumage, and t h e fe ma le 
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at all seasons os similar, entirely ignoring the observations oi earlier writors 
many of whom show that some males at least are attired in a modified nuptial 
garb, Blanford, in “ The Fauna of British India”— Birds,, Vol, IV, p, 200, begins : 

" Coloration. Female (and, according to some, male in winter plumage)”, 
evidently bolding an opinion different from that expressed by Oates, He 
then describes the male in breeding plumage, and remarks later : “ The 
black plumage of the male is acquired by a moult, and is retained partly or 
wholly by some birds in the winter ; but in others, probably younger, it 
appears to be replaced by the ordiuary garb of the female” and quotes Blyth 
as having witnessed this latter change in birds kept in confinement. Hume and 
Marshall in “ The Game Birds of India, Burm&h and Ceylon, ” Vol. 1, pp. 24 
and 25, say : * Young males, np to the beginning of March, entirely resemble 
the females, but the moult then commencing gradually assimilates them to the 
adults, which never lose, . . . the striking black and white garb that 

... is proper to the male sex.” Later on this remark appears to mo 
to be contradicted by the following : — “ Two young but full grown, or nearly 
full grown, males before me, shot in January, have the black bodies and white 
wings of the adult, but the heads and necks are like those of the females.” 

I have just had an opportunity of examining a pair of these birds shot in 
tho Kheri District, Oudh, on January 31st, 1905, The female needs no 
remarks, but the male, very dissimilar in its livery, nearly agrees with the two 
males just quoted from Hume and Marshall, I made the following obserw 
vations. $ Length 27$", wing 13$*, tarsus 5|." 

Plumage, except the wing and under parts, as in the female. The 1st quill 
is blaokish brown with whitish fulvous mottling in bars on the inner web. 
The 2nd quill deep black at tip and on the outer web, pure white on inner 
web. 3rd, 4th, 5th and 6th quills pure white tippod black. Tho 7th and 8th 
quills blackish-brown beautifully marbled in whitish bars. Tho 9th and 10th 
quills pure white with black tips. All shafts black throughout. 

The secondaries are pure white except the basal $th of tho shafts which are 
black, and the inner webs which are progressively increasingly blaok from with- 
out inwards from their bases, the whole web being blaok in the innermost three. 

The upper coverts are white mottled fulvous, the 7th and 8th greater coverts 
coloured like the corresponding quills. The lower plumage, including that 
on the thighs, is blaok up to the lower part of the breast, except the greater 
primary coverts which are pure white basally. The measurements of the 
female are^Lengtb 29$", wing 14", tarsus 6". 

F. WALL, OM.Z.S., 

Fyxabad, February 1905. Captain, I MB. 

No. XXIV.^NOT^ON SOME BANGALOBB SNAKES. 

A two mouths' holiday In Bangalore during August and September, 1904, fur- 
nished me with the following notes on Some species common in that locality : — 
Troptdonotus The Oanareso name for this species is user havu 

which equals u water-snake, ” l witnessed one instance of the extreme 
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ferocity of this notably fierce snake. Two sa'nqmaUdhK had a specimen, 
among others, which they displayed for my benefit. This specimen fasten- 
ed itself on to the great too of one man who was sitting tailor-fashion, and 
it was only by prizing open the croataro’n mouth with considerable force that 
it could be made to roleaso its hold, and almost at once it fastened itself again 
on to the man's leg. requiring a repetition of the same violont measures. Blood 
oozed fairly freely from both wounds. 

Tropidonotm stolatas. — A, small one measuring 7£" was brought to me on 
the 29 th of September . 

Macro pkthodon plumbicolor . — The *' ktlsxaru h<ivu” or “green snake" of the 
Oanareso. 

This is evidently a very common snake about Bangalore, though Nicholson 
does not mention it as such in his list on page 175 of “ Indian Snakes." It is as 
timid and gentlo as the next species, allowing itself to be freely handled at all 
times. Like the next species, too, it flattens itself under excitement. One 1 
had in captivity for some months fed voraciously on frogs. The eggs evidently 
hatch about August and September as will be soon from the following list. The 


two specimens mentionod under tho date 29th of October were found together 
and were, therefore, probably just hatched from tho same clutch of eggs. 
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The posterior Bublinguals touch 3 infralabials 4ih,5t)i and fitb, or 5th, 6th and 
7th. The nth or 7th of the infralabial Korioa constitutes the pentagonal which 
is broader than tho posterior sublingual*, and in contact with 3 scales 
posteriorly. Keels in both sexos are present in all rows of scales, to the tip 
of the tail, excepting the ultimate row for a variable extent in the forepart 
of the body. 

IJclicops schi 6 i 08 U 8 .— This is evidently a very common snake in this locality, 
as every simpmallah had some, and could procure them in numbers to 
order. The rule that the females in snakes are larger than the males, is 
certainly exemplified in this species. It is of n very inoffensive disposition, 
never attempting to bite, though some of my specimens had ample provo- 
cation. At one spot in the Hotel garden the grass beneath some trees 
was long, and all my specimens when liberated invariably made for this 
patch about 10 to 15 yards distant. No matter how ofton they were 
brought back into the open, they repeated their endeavours, and though 
frustrated, never tried to bite mo when effecting their recapture. They 
would glido under or over such obstacles as a handkerchief placed and 
flourished in their way, or through or over my feet, in preference to 
taking a more circuitous direction to avoid them. In motion they slightly 
erect the head, and move briskly and fast. When alarmed they erect the 
head, and flatten the body down to the vont, to a very remarkable degree, 
far more so than any other snake I know. This flattening is more evident 
in tho fomales, and 1 witnessed it most ofteu when they were disturbed 
in opening their box. At liberty they behave similarly, but they strive to 
escape so hurriedly that one has not the same opportunity of observing this 
peculiarity. Tho eye is rotated more actively, and to a degree I havo never 
witnessed in other species, and to this it owes its very appropriate generic 
name Hellcopa ( Gk. He l* Icoa^ro 1 1 mg, ops oyo). Though so common tho 
samjnmKahs had no vernacular name for it. They all told mo it frequented 
the bamboos in the Lai Bagli, and many of the specimens were caught on tho 
bamboo vegetation some feet from tho ground. They denied its frequenting 
water, which surprised me, for the high-placed, slit-like nostrils proclaim 
its aquatic tastes. 

Three specimens were brought. to me on tho 27th August — 2 males and 1 
female ; ail were captured lying on the Bame bamboo stem about 10 feet from 
the ground. Two of these were observed to be u in copula” at about 5 p,m. 
on the 26th, and a futile attempt at capture made, which wub not pressed, 
the men fearing that the pair might disengage, and jeopardise their chance 
of obtaining my reward of five rupees. Another and a successful attempt 
was made on the morning of the 27th, and strange to say the snakes were 
produced from a cloth at about 11 a.m. still united. I carefully investigated 
the conjunction on several occasions, being favoured by the docile nature 
of the species, and their lengthy union, which lasted, without intermission 
(so far as 1 am aware), until some time after 12-30 p.m. on tee 28th idem. 



892 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, VoL XVI. 


Subsequent to this no repetition of the act was witnessed. During the tine 
I had them under observation (25$ hours) the left clasper of the male, and this 
only was engaged with the right orifice of the female, and this leads one to 
speculate whether, as certainly appears physically possible, two males may 
sometimes serve one female or vine versa. If disturbed, beyond tho flattening 
of the body already referred to and the spasmodic protrusions of tho tongue, 
no alarm was displayed, and no malioe offered. Both parties were equally 
undemonstrative rarely evincing any movement, and then only altering their 
position somewhat; they did not lie coiled in one another's embraces, nor 
wreath their tails round one another as I have hoard related of other snakes 
under similar conditions. Tho ventral apposition was so limited that nobody 
looking at them would havo suspected their sexual relationship. The male 
was killed on the 2nd September, but the female survived until tho 28rd of 
January 1905* Upon investigation 11 follicles in one ovary and 7 in the other 
were slightly larger (£ inch long), and more opaque and yollow than the rest. 
During the whole of her incarceration she refused all food, and the 
impaired vitality consequent upon this, augmented by the colder climate of 
Fysabad, probably occasioned the arrest of normal developments, and it will 
be observed that in the female specimen of the last species, which had been 
in captivity since the 10th of September and died on the 16th February, 
follicles were evidently impregnated, but their development similarly interfered 
with. No male snake had been in company with this specimen within tho 
above dates. 

Tho following scale characteristics have escaped notice, or not met with the 
attention they deserve. The lower temporal shield touches 3 supralabials, viz., 
the 6th, 7th and 8th. The posterior sublitiguals touoh three infralabials, viz., 
the 5th, 6th and 7th, as in most of the genus Tropidonotm. The 7th of the 
infralabial series is the pentagonal and is broader than the posterior sublinguals, 
and in contact with 3 scaleB behind, as in most TropidonoU. The scales ante- 
riorly number 19, midbody 19 or 17, and posteriorly 17. The step where the 
reduction takes place occurs very near the middle of the body, sometimes 
before, but more often after this point. The reduction is effected by tho 
absorption of the 4th row above the ventrals into the row above or below. I 
paid careful attention to the keels in the sexes* and could discover no accen- 
tuation of this condition in tho male sex, confirming similar observations in 
many other species. The keels are absent in from 2—4 rows anteriorly (two 
head*4ength» behind the head), 2 rows in mid-body, and from 0-2 rows in 
the posterior body (2 heads-lengths in front of the vent), and cease in the 
median rows where the supracaudals number four. The red line running along 
the confines of the 5th and 6th rows above the ventrals (where the scales are 19) 
and the 4th and 5th rows (where the scales are 17) is much more conspicuous 
in the males. 

The tongue is dull blue black. * - 
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The penis ih studded witli tentacles from base to tip. 
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Zamcmt mugqmh ,— A mrt^ucallah on the 20th August brought one freshly 


caught, add about 5f feet iu length. This when liberated attacked his 
mongoose with great courage and determination, and inflicted a bite. When 
separated it oamprosaed its npok, and uttered that peculiar scolding sound 
I have referred to in other notes in this Journal upon this snake. Another 
specimen was sent to me dead, and measured 7 feet 4 i inches, it was a male. 
i measured the slough of one in the Bangalore museum which had just beon 
presented t and found it taped 9 feet l£ inches, the tail being 2 feet 7$ inches. 
Though I have heard of larger specimens this i» much the largest measurement 
of thk species I have personally become acquainted with, and this allowing for 
considerable reduction for the stretching the slough Undergoes. A native 
official in the museum told me this snake is oaten by the Ttgala caste of Tamils, 
and he called a man of this caste employed in the garden. From him I elicited 
the following information. He told me the snake is called by them “ Jair 
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potoo” which I am informed is Canarose “jair” centipede, and 4t potou ’ 
animal. (Rioc in his work on Mysore, Vol. 1, p. 188, gives u kero*' as uCanarose 
name for this species.) It is much esteemed by them hh food, and is reputed 
of excellent benefit in the wasting of certain diseases. These people having 
skiued and oloanod it, cut off about 4 inches from the head and about 
the same longth in front of the vent. The rest is cut up into pieces, and 
cooked, the flesh resembling chicken in colour and taste. 

The same man told me water snakes, cobras, and other poisonous snakes wore 
disdained by his caste, and that none of the organs — bile, fat or other parts— 
entered into their dietary, or medicines, 

Coluber heletui . — A nice little specimen was brought to me alive on the 6th 
September which I killed on the 9th. Length 2' 2J", tail 6:|". Vontrals 231, sub 
caudals 94. It was an active restless little creature, and when teased showed 
fight, by erecting and throwing its anterior body into broad sigmoid curves 
which it straightened in the act of striking. It struck out repeatedly, and in 
an upward direction much like Zamctm muamtH, Prior to striking when 
poised roady for action, the nock was markedly compressed, and at the same 
time the throat pouched and vertebral region correspondingly arched, exactly 
as in Zamenin mucosa*. The skin between the scales was brought well into 
view, and was pinkish blue coloured, giving the reptile a very strikingly hand- 
some appearance. 

PnjopMs myctcrimns . — Called by the Canarese “ Hassru Muligay." It 
appears to be common, as all the sampwallaks had one or more on Bhow. When 
poising preparatory to striking, the neck is much compressed, and at the 
same time the throat pouched, but there is no bowing of the vertebral region 
as in the last two snaked. 



Fyzauap. \7lh February, 190,0 
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No. XXV . — EG G-EATINO OOBKAS. 

The interesting note of Mr. 0. P. George’s in the last Journal (page 174) 
with reference to the hatching of a guinea-fowl’s egg after its recovery from 
a colza’s stomach, remarkable though it is, has an almost exact parallel which 
Miss Hoploy in her work on snakes rotates (page 00), She mentions a cobra 
being killed from which a hen’s egg was extracted, marked, and placed under a 
guinoa-fowl which in due course hatched out, 

F. WALL, 03LZ,&, 
Captain, l.M.8. 

Fvzabad, 17/4 February, 1905. 
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PROCEEDING, S 

OF THE MEETING HELD ON ‘22nd DECEMBER 1904. 

A meeting of the member* took plane at the Society’* room* on 22nd 
December 1904, Major C. G, Nurse presiding. 

NEW MEMBERS. 

The election of the following now members since last meeting was duly 
announced * 

Life member: Meherban Piraji Rao Bapu Saheb Ghotc, Chief of Kagal, 
senior (Kagal, S.M.C.). Members : Mr. A. L>. 8. Arbuthnot, R.E, (Bombay) ; 
Mr. L. Biigshawe (Bombay); Captain R. H. Griffith. R.F.A. (Jvirfceo); 
Mr. E. Wilson (Dehra Dun) ; Rev, F. G, Tiblm (Dcolali) ; Mr. W. H. Ruddle 
(Secunderabad) ; Mr. R, W. D. Ashe, I.C.S. (Nelloro, Madras Presidency) ; 
Mr. E. Pakenham-Walsh (I.C.S.), (Penukonda, Anantapm* District). 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. H. M. Phipson, the Honorary Secretary , acknowledged receipt of the 
following contributions to the Society’s collection 


Contribution. j Description. i Contributor. 


1 Gadwall 


CJtaulrlasmns i itre perns 


1 Hobby 

1 Common Indian Nightjar 

(alive) 

1 Large Pin-tailed Band- 

grouse.., 

1 Green- Shank «•#««#+«! 


Faleo xubbuUo 

Oapriftmlgus asiatious 
| I'tcroclurus alchata 
Tetanus glottis 


l Honwflelds Nightjar ...... 

1 Barn-Owl (alive) 

1 Indian Koel (alive) 

Borne pearls and pearl shells 
from Coast of Catch,....., 

1 Snake 

1 Snake 

3 Snakes 


Caprimulgu* mac rums 
Stria flammed 
FudynamU honor at a 


Psammophis leithii ... 
Ly codon striatus ... 
Typhlops braminus ... 


Mr. A. Dunlntr-Bmnder 
I.F.S. 

Mr. J. P. InvororUy. 

Mr. .T. P. Ohrystal. 

K. the Maharaja of 
1 Bikaalr 

K, H. the Maharaja of 
Bikanir. 

Mr. B, G. Foster. 

Rev. J. George, 5LJ. 

Eev, J. George, 8.J, 

H. H. the Bao Sahoh of 
Cufcch. 

Capt, F. Wall, I.M.S, 
Capfc. F. Wall, I.M.8. 
Capt. F. Wall, I.M.B. 


CONTRIBUTIONS TO THE LIBRARY. 

Theae included 300 Zoological Records from 1896-97 and 18911 to 1902, from 
the Trustees of the British Museum. 

PAPERS READ. 

The following papers were then read and discussed Shell-fish and 
their shapes, ” by E, Comber, F.Z.S, “ Description of two new Snakes from 
Upper Burma,” by G. A. Boulenger, F.R.8., V.P.Z.S. “ Do wild animals ever 
die ot intestinal obstruction ? ” by Col. W. B. Bannerman, I.M.S. “ Melanism 
in Blaok-Buok, ” by Major J. Manners Smith. “On fishes, front the Persian 
Gulf, the Pea of Oman, and Karachi, ** collected by Mr. F. W. Townsend, by 
0. Tate Began, B.A. 
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PROCEEDINGS 

OF THE MEETING HELD ON THE 9th FEBRUARY 1905. 

A mooting of the member# took place at the Society*# room# on the 9th 
February 1905, Mr. J. D. Invorarity presiding. 

NEW MEMBERS. 

The election of the following new members since last meeting was duly 
announced : — 

Mr. R. 0. Thompson (Bangkok, Siam) ; Mr, Hugh S. Gladstone (England) ; 
Mr, H. 0. Aberholsor (Washington) ; Mr. R. D. Bell, (Poona) ; H. H. 

the Sahebzadtt Nawab Mohammod Naarulla Khan (Bhopal); Lieut. H. R. 
Watson (Secunderabad) ; Mr. E. S. Bindley, C.E., (Raipur) ; Mr. K, B, 
Williamson ( Jubbuipore) ; Mr. S. W. Coxon (Damoh, 0. P.) ; Major W. G. R. 
Oordue, R.E, (Bombay) ; Capt. L. Hulke (Ajmere) ; Mr. Hans Blascbeck 
(Bombay) ; Mr. 0. E. L. Gilbert (Dhulia). 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. H. M. Phipson, the Honorary Secrotary, acknowledged receipt of the 
following contributions since the last meeting : - 
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PAPERS READ. 

The following papers were read and discussed 1. Shells : (i) Their uses 
to Man. by E. Comber, F.Z.S. 2. Kiug-Crows and Mynas as mess-mates, by 

D. Dewar, I.C.8. 3. Occurrence of the Scaup Duck (Nyroca marila) in 
Oudh, by Captain F. Wall, I.M.8,, C.M.Z.8. 4, Egg-eating Cobras, by 

E. Brook-Fox. 5. Locusts. The Colonring of Acridhm pertgrinum , by 
Cecil E. C. Fischer, I.F.S. 6. The Habits of the Leaf Butterfly (Kallima), by 
E. Ernest Green, F.EJ3. 7. The Breeding Seasons of Big Game in India, by 
A. H, A, Simcox, I.C.8. 8. Notes on the Houbara, by R. H. Heath, CJS. 

EXHIBITS. 

The following interesting exhibits were placed before the meeting by 
Mr. Comber, demonstrating some of the uses to which shells can be put : — 

A number of dessert dishes, salt-cellars, spoons and ornaments, made from 
shells, lent by Messrs, Bhicajoe and Co,, Bombay. 

Conch or Chank shell ( Turbinella rapa) with brass mouth-pioce, used in 
Hindu temples as a trumpet. 

Giant Clams ( Trldacna gigus) used as fonts in churches in France. 

Cowries, used by Parsee Hat-makers for polishing cloth. 

Cowries, used as money in India. 

Bangles cut out of the Chank shell ( Turbimlla rapa). 

An assortment of buttons, studs, paper knives, spoons, penholders, sleeve- 
links and knife handles. 

3 Decorative panels of carved Mnther-o -pearl shell, lent by Messrs. H inode, 
and Co., Bombay. 

3 Cameos and 1 pearl scarf pin, lent by Messrs. Marcks and Co., Bombay. 

1 Revolver with Mothor-o’-pearl handle, from Messrs. Hollis and Co., 
Bombay. 

8oed pearls presented by H. H. the Rao Sahel) of Cutch, 

The shells used in India for making building lime. 

The shells of edible species used in India as food. 





Vfntwr. 8rcs Ckrxjmc l?^ Lartd 



INDIAN DUCK8 AND THEIR ALLIES. 

Tub Shovbuhr (Spatula, clypbata). 

The accompanying Coloured Plate (No. XXI) of the Shoveller 
{Spatula eh/peata) is in continuation of the series of plates already 
published in this Journal, in connection with the paper on “ Indian 
Ducks and their Allies " by Mr. E. C. Stuart Baker. 

The description of the Shoveller, now figured, will lie found on pages 
453 to 45£), Vol. XII., of this Journal. 

EDITORS. 
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DESCRIPTION OP NEW SPECIES OP MOTHS 
PROM INDIA AND HURMA. 

By G. (5. Dudgeon, k.b.s. 

(/had before tin 1 Bombay Natural Uhl on/ Society on C/th July 1 llO/> ) 

ZTGJRNIDAS. 

OH ALCOSIIN.fi. 

SoBITIA VlRtDUIABAI.lS, II. Kp. 

Hoad, thorax, first throw abdominal segments dorsally and 
whole of hindwing, which latter is unmarked, fusoous browm ; terminal 
segments of abdomen dorsally and laterally light blue ; breast, under- 
surfuoo of abdomen and first joint of palpus buff-white ; collar crimson. 
Forewing rather nnrrow, dark brown with an almost straight, pale 
primrose, oblique postmodial band from the costa at the end of the 
cell to the posterior angle, this baud is about 2J millimetres in width 
throughout and further from the base than that of nigribaxalis, 
Hmpsn. ; all veins and interspaces on the basal two-thirds of the wing 
nearly as far as the pale band suffused with green ; veins from just 
before the pale band *and beyond it defined with blue-green, within 
these limit* there is no suffusion in the interspaces. Underside fus- 
00 us brown without the green snffnsion ; the postmodial band broader 
vrith a carved subopioal light-blue lmnd beyond it ; hindwing with the 
whole of the cell, a streak on each side of vein 1 o, and a submarginal 
ntrias of four lunulas light-bine, 

J 1 
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This species differs from nigribasalis in the green suffusion on the 
basal two-thirds of the forewing, the position of the pale hand on the 
same wing, and the absence of any markings on the hindwing. The 
white undersurface of the abdomen and the bine lunules on the under* 
surface of the hindwing are also distinctive marks. 

Habitat , — Daunat Range, Temissorini ( Hau.nrell). Exp. 36 mill. 
Type — In coll.. Dudgeon. 

Acanthopsychk (Mktisa) tukivora, n. S]>. 

Characteristic a . — Fore tibia with a spine : veins lb. and 1c. of the 
forewing anastomosing. Out of four examples in the Indian Museum 
collection two have a veinlet from beyond the juncture of veins la and 
lb. towards the inner margin and two are without a trace of this veinlet : 
veinlets in the cells of* both wings with long forks : a bar between 
veins 7 and 8 of the hindwing. 

Head, thorax, abdomen and both wings uniform fuscous. 

Larval case composed of fragments and whole leaves attached to a 
rather soft oase. The food plant is said to bo tea. 

Habitat . — Sikhitn. Exp. 30-83 mill. Type — In the Indian Museum 
collection. 


This species has been identified in the Indian Museum collection, 
one specimen said to be bv Sir Geo. Hampson, 
as Amatissa mmorta, Tempi., but this is a pal- 
pable error as both in form and neuration it is 
widely distinct from that species. The neura- 
tioi» best corresponds to that of the snbgmuis 
/, fh Metisa of Acanthap&yche, but it will be seen 
(lU from the above description that it is not quite 
normal. Both wings have vein 6 present and 

, leant hop aychc {AJrtim) thei - ° 

rorrt, Dudgoon. 4 and 5 from a point. 

The absence or presence of a single veinlet from lb. towards the 
inner margin in the forewing appears to be a character of not even 
speoific value. 

Owing to the wrong identification of most of the inseots of this 
family in the Indian Museum collection, considerable confusion has 
been caused in publications referring to them as agricultural pests. 
Names seem to have been attached to specimens utterly regardless of 
whether they were even generioally correct. Incredible as it may 
seem, one describer has given a name to an insect of which only the 
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larval case was known, the moth not having been procured* To give 
a new name to a lepidopterous insect upon such data is equivalent to 
the description of a new botanical species from the possession of a piece 
of the root only. 

i\SYCIIII)J3. 


MAHA8ENA DBSTKITCTOK, 11. ftp. 

Character utica . — Fore tibia with a spine : veins lb. and lc. of the 
fore wing anastomosing without vein lets to the inner margin: cell of both 
wings rather long : forewing with all veins present, 4 and 5 and 8 and 9 
on long stalks, 0 reaching the margin close to termination of 5, veinlet 
in the cell with very short fork or none : hindwing with 4 and 5 stalked, 
vein 8 anastomosing with 7 twice, before and after the cell forming a 
triangular areole and reaching the margin separated again. This latter 
peculiarity I have not seen in any other species of the genus, 

<J. Head and thorax covered with long greyish hair, sides ol 



Mtkk/iinui <{<?»( ructor, Dud- 
geon. 


the latter defined with dark brown. Forewing 
greyish brown with a slight cupreous tinge, 
nervules defined with black, the basal two-thirds 
of the interspace between 3 and 4 with an elongate 
hyaline spot, a marginal triangular buff-white 
spot between veins 6 and 7 and smaller buft 
marks on the margin between veins 4 and 5 
and 7 and 8, these latter sometimes wanting. 


Hindwing uniform cupreous brown with the veins slightly defined with 


darker. 


Larval case formed of twigs of the tea plant placet! longitudinally. 

Habitat .-*- Sikhim and Bhutan, 1,000-4,000 ft. Exp. 20-23 mill. 

Type — In ooll,, Dudgeon. There are also six specimens of' this 
species in the Indian Museum, three of which are marked as tea pests 
from Chittagong received from Mr. Wood -Mason. 

This insect is the most destructive tea Psychid in the Darjeeling and 
Terai districts and has long been oonfounded with Clania crameri ) with 
which it id superficially somewhat similar, Itoanbe immediately dis- 
tinguished by the forewing wanting red markings and by the position 
of the elongate pale marginal or submarginal spot, a conspicuous one 
filling the whole fork between veins 4 and 5 in C . crameri, whereas 
M. destructor has the largest conspicuous pale spot between veins 3 and 
4 and has only a marginal speck between veins 4 and 5. 
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NOCTUIDiE. 

A CHON Y ( JTIN JE. 

Nonagria uniforms, n. sp. 

Neurathm . — Vein 6 ot tin* throwing from the angle of the coll. 

{Section 1. veins 3 and 4 of the hindwing from the cell, 

D* Antennae of the main fasciculate. 

$ and 9. Forewing uniform brownish oohreous sprinkled with 
a few fuscous scales chiefly in the coll and on the inner and outer 
margins, forming minute spots sometimes, one below the median ner 
vure before the origin of vein 2, one below vein 2 half-way to the outer 
margin and two below vein 6, one of which is just beyond the discooel- 
lulars and the other half-way to the outer margin ; the outer margin 
defined with an intornervular row of dark specks ; cilia long and 
intermixed with fuscous. Hindwing pure white unmarked irridescent 
near the base and below the costa. Sides of palpi and inside of tibia* 
of forelegs of the rnalo dark brown. Female with the antennas simple 
and the palpi and forelegs unmarked. 

Habitat . — Burogah, Bengal ; Surat, Bombay. The larva is reported 
as destructive to sugarcane. Exp. $ mill.; 9 30-37 mill. 

Typos sent to British Museum. 

This species differs from any other described Indian species of 
Nonagria in that the antenna? of the male are fasciculate combined with 
veins 3 and 4 of the hind wing being from the cell. The collection of 
dark scales forming specks on the forewing are plaoed similarly to those 
found in Nonagria inferens , Wlk. 

Described from four specimens sent me by Mr. Maxwell -Lefroy and 
received by him from Mr. Mackenzie, and from others collected by the 
former gentleman in the Bombay Presidency. There are several 
examples also in the Indian Museum collection. 

ERASTRIANJS. 

Erastria niveiguttata, Dudgeon; Jour. Bo. Nat. Hist. Soo., Yol. 
XIII, p. 85, plate II, fig. 4.; Dudgeon in Hmpsn., Jour. Bo. Nat. 
Hist, Soo., Vol. XIV, p. 205. 

Sikhim, 1,800 ft. Type in B. M. coll. 

A CONTI AN M. 

Ptbkognu ikborata. n. sp. 

Seotion.II. B. Forewing with the cilia cronulate, outer margin more 
angled. Male with antennae fasciculate, female minutely oiliate. 
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<J. Forowing achroous, suffused with pearly white and striated with 
ferruginous, the st nations coalescing on the disoocellulars and below 
the end of the oell also beyond the postmedial line towards the pos- 
terior angle. The thorax and forewing olothed with large flattened 
scales. Forewing with a pale subhasal line ; an antemediu! whitish 
line oblique to just below the origin of vein 2 whence it is waved to 
the centre of the inner margin, this line as well us the basal portion of 
vein 2 is defined outwardly with dark brown ; a black patch at each 
angle of the cell ; a sinuous post medial whitish line defined outwardly 
with ferruginous ; a submarginal series of dark patches of soules below 
veins 2, 3, 4 and 5. Cilia long and ferruginous, extending along tbe 
inner as w r ell as the outer margin. Abdomen and hindwing pale, the 
outer area of the latter broadly fuscous. Retinaculum har-slmped. 

9. Differs from the male in being loss ferruginous, the brown 
atriatiom being of a warmer tint. Thorn is also a large gold lunate 
spot on the disooeellulars generally with a small gold spot attached at 
its centre outwardly and a dark # spot at its lower extremity. The 
antemedial line is continued in its obliquity to the margin, meeting 
the latter just before the origin of the postmedial line ; there is no dark 
definition of vein 2. The antenna) are minutely oiliate towards the 
ends. Underside of both sexes with an oval buff disoocellular spot 
and broad marginal buff band on both wings, the ground colour being 
fuscous. 

Sikhim l,80u ft. Bhutan 2,M)0 ft. Flip. Male 40-43 
mill. Female 44-48 mill. 

Tho male is somewhat similar to I\ striaiura , Moore, from the 
description, but is much larger and has the antenna fasciculate. The 
female is somewhat like P. episropalh, Pwiuh., but has cumulated 
oilia to the forewings and the metallic spot gold and smaller. 

Described from four males and five females in my collection, 
SARBOTHBM’IKiK. 

Barasa costalia, Dudgeon in Ilmpsn. Trans. Ent. Soc., Lend., 1895, 
p. 305 ; Dudgeon Jour, Bo. Nat. Hist. Soc., Vol, XIII, p. 268, 
ph III, fig, 29. Sikhim ; Bhutan, 1,800-2,500 ft. Type in coll. Dudgn. 

Foon.LiN^. 

Zethes maeariata , Dudgeon in Hrnpsn. Jour. Bo. Nat. Hist. Hoc., 
Vol, XIV, p. 216. Sikhim, 1,800 ft. Type in B. M. coll. 

This species superficially resembles a Macaria in markings. 
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EPIPLEMIDJS. 

DlBADRB UNTUAUDA, Hliipgn. 

1 have recently reared a number of both sexes of this species from 
larvse found feeding upon the young leaves and buds of Gardenia. 
The male is exactly similar in shape and markings to Hampson’s 
figure of D trades binotata , Hmpsn., but cannot be identical with it, as 
IK binntata is placed as synonymous with />. thedaia t Moore, in Moths 
of India, Vol. Ill, and this latter species is figured as having veins 2, f>, 
(I, anti 7 developed in the hindwing of the male, which is not the ease 
in my specimens. The females eared by me have all the veins of the 
hindwing developed, and correspond fairly "well vvith Humpson’s figure 
of Erasia umcauda in 111. Iict. Vlll, fig. 21, which is undoubtedly a 
female though recorded as a male. Were it not for the neuration of 
I). the data being distinctly shewn as more or less normally formed in 
Moths of India and the sexual patch show ing it to be a male, I should lmve 
said that the insect called IK the data w r as the female of 7>. unicauda y 
as the description of the former corresponds fairly well with the latter. 

The accompanying sketch shews the neuration of the himlwings of 
both sexes of JK unit: and a bred by mo. 

0* ? 


Fold cnufuhihtff yiU 
floccntenl srali's. 

The larva is brownish grey covered over with shiny black tubercles 
with yellowish suffusion round their bases each bearing a few short 
hairs. The cocoon is formed of particles of mould or dry leaves webbed 
together below or on the surface of the ground. My specimens were 
in the pupa state for ten days and emerged in August and September. 

The female insect has the forewing identically similar to the male, 
but it is more violaceous. The hindwing is violaceous grey with the 
media] lino angled on vein 4, and the postmodial area with a somewhat 
shining reddish subcostal patch. The tails are well developed at the 
extremities of veins 4 and 7 and less so at vein 6. Vein 5 is very weak 
but traceable nearly to the base, the discocellular veins are wanting, 
[Vein 5 at first sight appears vory distinct owing to its being in the 
line of the wing fold, but it is scarcely reoognisable in a transparency.) 
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PYRALID*? CRAMB1NK 

(-HILO AURIQILIA, n. Bp. 

Antfmnre of the male flattened by coalescing lamella? separated dis- 
tinctly. 

Brownish oohreous, irrorated with fuscous ; ;i raised durk- 
metallio spot in the coll, another at the origin of veins 4 and 5, one 
above and one below vein 2 ; a few golden scales in and beyond the 
cell ; a postmedial row of black dots incurved towards the costa with 
golden scales upon them ; a marginal row of black dots ; cilia golden. 
Hindwing brownish white, cilia slightly silvery. 

9. Differs from the mule in being larger and in having the ground 
colour pale oohreous with the metallic spots smaller. Antenna? simple. 

Habitat . — Buroguh, Bengal ; Sikhim and Bhutan. Exp. Main 
18 mill., female 25-27 mill. 

Type sent to British Museum. 

Described from one male received from Mr. Maxwell- Lefroy sent 
him by Mr. Mackenzie and from five females in my own collection, one 
of which had been rjarked 4fc Plat y tea a rijmt is j > a r.sal is , Hmpsn. ” hy 
Sir Geo. Humpson. Mr. Mackenzie lias found this insect, doing damage 
to sugarcane in company with Chilo simpler, and both species have 
been reared hy him. 

ANFSItASTlINiE, 

PoLYoOHA 8AGOIUBKJLLA, n, sip. 

Section II, B. Differs from Sect. II, Hmpsn. in Moths of India, 
Vol. IV, in vein 10 of the forewing not being stalked with 8 and lb 
Antennae of the male with a large tuft of bicolourod wades in the sinus 
at the base of the shaft and unisoriate rather short branches. Palpi 
obliquely upturned in the male, rostriform in the female. 

$. Hoad, thorax, abdomen and forewing uniform pule oohreous 
brown more or less suffused with fuscous in and beyond the cell. Hind- 
wing white, 

$, Differs from male in wanting the fuscous suffusion except 
slightly at the apex of the f crewing. * 

Habitat Burogah , Bengal. Exp. #2*34 mill. 

Types sent to British Museum,, 

Several specimens of this species were sent mo by Mr. Maxwell- Lefroy 
reared by Mr, Mackenzie, It is said to be destructive to sugarcane in 
Behar. 
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“THE” COMMON STRIPED PALM SQUIRREL. 

Br R. (a Wboughton, f.z.s. 

(With a Pi.atk.) 

(Ifcad before the Bombay Natural History Society on 6th July 1905,) 
Blanford in his “Mammals” describes the common striped palm 
squirrel under the mime ot* Sciurus palmarum, L. 

♦Since the “ Mammals” was published, however, Mr. Thomas, in the 
1\ Z. S. (1897, p. 925), referring to a paper published by Dr. Forsyth 
Major, on the subdivisions of the Sciurida (P. Z. S., 1893, p. 179). 
wrote : — “ This general arrangement being founded on snob a careful 
and highly competent examination of the skulls and teeth, it was 

evident. that systematic workers would have to consider how 

best they could utilise Dr. Major's invaluable contribution to the 

subje t 1 would now venture to suggest that all tin* sub* 

gouera (with the exception of Atlanta wrus) in Hr. Major’s scheme 
should be recognised, for ordinary systematic purposes, as full genera, 
especially as fill of them have long been considered as porfectlv natural 
groups and have been arranged ns such in the revisions of Trouessari 
and other authors/’ • Again in the “Ann : and Mag (1898, Ser. 7, VoL 
11, p. 249), Mr. Thomas wrote : — 41 For the information of workers in 
the East, to whom all the literature may not be accessible, it may he 
noted that by the recent splitting up of Sc h tries into several genera 

the Indian squirrels— taking Blanford’a ‘ Mammals ’ as a 

standard — A. bicolor , indicus , maernrns belong to Ilatufa ; the species 
(except rufiyenis and lokriah) ivomferruyineus to at ridor salts and also 
maclelhmdi to Belarus ; and S. rufiyenis, lokriah , palmarum, tristriatus , 
layardi , suhlineatus, and Iwrdmorei to Funambulus /’ 

Hence in the Table on p. 370 of the “ Mammals, ” if lokriah and rufi- 
yenis b e put under C and maclelhmdi under B. we shall have- — 

A «= Gen. Ilatufa. 

B Gen. Seinrus. 

C « Gen. Funambulus . 

As a first step then our common striped palm squirrel becomes 
Funambulus palmarum . But, since 1 obtained, in 1898, two striped 
squirrels, within \ mile of each other, on the north bank of the Tapti 
River, about 40 miles from Surat, 1 have felt convinced that, tnoro 
than one form was lumped under the specific name palmarum . Lately 
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1 have had mi opportunity of examining the skins tunl skulls in the 
National ( -olloctiou :it South Kensington. Though the mute rial mini- 
iihla for study is unfortunately still very limited, there is enough to show 
verv dearly that there are at least two quite distinct forms : — 

A, With three palo dorsal stripes und a band of short, bright 
rufous hairs along the underside of the nr.drib of the tail. 
Ik With an additional pah? stripe on each side, sometimes, indis- 
tinct hut always discernible, ami having no rufous hand of 
short lmirs under the tail. 

My difficulty has been to decide which of these forms is the 
paimarum of Lin tic and to settle the question l have gone rather 
thoroughly into the literature. 

riusius, in lt>0f>, described an animal under the name of Mnslela 
africaua . Misdescription is confessedly based on a picture and some 
notes, furnished to him by a friend. Jacobus Plateau (of Rouen?) 
lie wrote of it “in utraqiie mandibula hinis longioribus dentibus in 
antoriore rictus parte pnnditus : c cnedens, elumbtis insidehat, tjiitnrioii- 
hus pedibus cihum tenons ot versans,” which rather indicates a squirrel. 
He added : Cauda quidem attollens, minime t union supm caput retror- 
quans sed in latum nonnunquam valde explicans, pavonis earnin' poene 
instar.*' Any one who has watched the palm squirrel will recognise 
this as a fair description of him, by a man who was men tall) com- 
paring him with the European squirrel. All this Clusius must have 
got from his friend’s notes, hut when lie adds “ pedes in qulnquo digitos 

erant divisi, quaternos untrorsum spoctantes qnintum aut< m 

hrevom, retrorsmn spent zintem ” lie certainly was describing from his 
picture. 

Then? followed notices of this J/. africaua by - 
Eusebius Nieremhergius in 1 h Jo, 

J. Jonston in 1657, 

J. Ray in lGDtf. 

but all these wore merely paraphrase* of, or extracts from, the original 
account by ('Lisins. 

In \7G'2 Brissou published his u R egnrin Animate, ” from which I 
quote in full : — 

“ Sciurus paimarum; Mus paimarum (Vulgo.) 

Soiurus colons ex rufo ot nigro mixti tceniis in dorso flavioantibus — 
H&vwreuil Pal mitt e. 



408 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Voi . XV i 


Kaj. 8yn, quad*, p. 216. 

Clus. Exot. p. 1 1 2* , 

Johust. Quadr., p. 105* 

Eus. Nieroqab. Fig., \u 172. 

,Pili corporis ex rufoet nigro varieguntur : pili caudce supra ex nigro 
et flavicante, infra vero sunt ex flavo rule, mm\ duabus tceniis longi- 
tudinalibus in utroque latere nigris, altera toenia etiara longitudinal! 
albicante utrinque terminate : tres sunt, insuper in dorso, secundum 
ipsius longitudinem, toenice flavicantes, in utroque scilicet latere una, 
alter in medio dorsS. 

Habitat — Asia, Africa, bt America.” ^ 

There is a mark against tins species which, as explained in his preface, 
means a species fi quam propria* oculis examuiare rnihi fiat ooncossum.” 

There are three points in this description to which 1 would call 
attention, viz. ~ 

3. For the^rst time 3 pale doml stripes are mentioned. 

2. Th# rufous band along the midrib of the tail below is distinctly 
mentioned. 

3, No mention is made of the throe-toed tore-feet. 

In 1766 was published the XII edition of Linno’s * # Rystoma 
Nature© ” (S. palmarum is not, mentioned in the X edition). The notice 
of this species (Lib. J, p. 86) is as follows : — 

ScturuH palmarum . 

IS. subgriseus, striis tribus flavicantibus, cauduque albo nigroque 
lineata. 

SciuruB coloris ex rufo et nigro mixti, lineis in dotso flavioantitms. 
Brigs : Quad : p. 156. 

Mu&tela afrimna. (Hus : Exot : p. 112. Raj : Quad : p. 21(h 

Habitat — America, Asia, Africa. 

Uauda disticha eroota non abmnbrans Pedes 4-5. Auriculce rotundee,” 

In the absence of any specific indication in his own description the 
fact that Lirme quotes Brisson as his authority establishes the form with 
3 pale dorsal stripes and a rufous band under the tail as the typical 
palmarum, L. 

The pulling point is where did Linne get bis obaraoter u Pedes 
4-5 ” ? for none of his authorities mention it, The only place he could 
have found it was. Voi X of Button's 4 Histotre Naturally * 
published in 17#8. I extract from it a description of u L* 
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“ I»d Palmiste qui a servi de sujet pour oetto description n* 6tait pas 

adulte *•...,,••11 y avait cinq doigts aux pied# do devri^rc et senile- 

merit quutre ft oeux de devant, ...La eouleurdu poil do la 

queue etalt mdlee.de gri* ot de brun noirfttro qui semblait former de# 
annaunx forts ttroita, chaquo poil avait du noir pr6s dela racing du gri# 
audessus du noir et onfin du noir a la pointo. 

Jai observe un autre palmiste qui £t»it empaillt! et qui m’a paru do 

memo especo que k* pr&t&lent * .Los poils de la queue 

formuient un panache, chaquo poil etait de couleur rouaseatre A son 
origine, il avait ensnite du noir, du rousse&tre, du noir et onfin 
I’£xtr6nut4 eiait, blanche.” 

1 have seen no specimen in which the hairs of the tail were tipped 
with black. But whatever the immature specimen may have been the 
other was almost certainly the same form us the one described by Brinson 
and possibly the same specimen. Moreover Buffon's plate shows, as 
clearly as is possible in an imeolour picture, the rufous lwmd of short 
approved hairs on the undersurface of the midrib of the tail. ( Vide 
plate which is carefully copied from BufFon’s picture, omitting only 
the background, and for which my acknowledgments are due to Miss 
Edwards. ) 

Neither Brisaon nor Buffon gives an exact locality for the sjtecitnen 
on which he bases his description. ‘But it would protably be the 
E. coast of Madras ; at any rate in the absence of any more exactly 
indicated locality I think we may accept the three striped form of 
Mad ms as the typical form of Funambulw palmar um, L, and I 
[propose to make a new species for the five striped form under the name 
of Funambulus pennant ii 

FtTKAMBULUS PALMABOM, L. 

Seiurm penicillatus ^ Loach, Zdoi : Mi so : Vol. L, p. 6, 1814. 
Fundmbulu* indims , Lesson, 111 : do Zool ; PI XLIU, 1882. 

The individual hairs on the upper surface of the body, including the 
face, vertex' (which however is often strongly tinged with red). 
Shoulders and flanks are partiooloured, or broadly ringed, with black 
and dirty white or pale buff, the general result is a very finely speckled 
appearance varying from red-brown to grey-brown according as the 
pale portions of the hairs approach more or less to buff. On the back 
there is a 1 saddle ark ’ area always darker than the general body 
Colour and usually much redder or browner. This variation in colour 
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however seems to be purely individual for in the tine series of specimens 
from Trivandrum there is a specimen in which this saddle-mark differs 
from the body colour in little more than shade and even that only 
slightly while in another it approaches black as in F* trisriatm , Watorh. 
and there are all intermediate grades. l)o\vn the centre of this saddle- 
mark, from the nape to the base of the tail is a pale coloured streak, 
which corresponds in colour with the paler portions of the body hairs, 
just, inside the lateral edges of the saddle-mark are two similar streaks, 
parallel to the central one ; the exact distance inside the edge of the 
saddle-mark varies in different individuals. The lower surface of the 
body from the chin to the vent and including the inside of the logs is 
dirty white to pale buff ; where the upper and lower colours moot 
along the sides there is often an area on which the pale holly colour is 
strongly tinged with brick rod. Lesson’s plate of F. indicus represents 
an exceptionally pale animal and shows the pale colour extending 
from under the chin upwards over the cheeks to the eye:*, Leach’s plate 
of peni<\ Hiatus does not ; both forms are present among the Madras, &c., 
specimens. The rump anti lower surface of the tail are coloured a 
bright cinnamon brown, the hairs on this red band of the tail are short 
like those of the body while the rest of the tail hairs are long (1 inch or 
more), and unnulated, commencing with buff at the root, then black, 
white, black and well marked white tips. Looked at from above the tail 
appears to be obscurely, transversely barred black and white ; while 
from below there is seen a central rufous band bordered with black 
which again is bordered with white. 

Length of head and body about 150 mm. ; tail about the same. 

II ah kat , — M ai >RA s. 

F . instriatns , Waterhouse, is apparently the forest form of palmarum 
and the latter is probably the former adapted to civilisation, though 
having been named earlier it is senior 1 systematically f to tridriatus. 
F. tristriatvs is, much the darker of the two, the palest specimen I have 
seen being darker than the darkest palmarum ; the rufous vertex of the 
head which is without exception in tristriatus is often absent in paU 
marum ; and the obscurely barret! appeurance of the tail of palmarum 
is wanting in tridriatnx, owing to the greater length of the white tips 
of the hairs. Waterhouse gave no locality for the type of his trixiria * 
except 1 & India ’ hut there are specimens in the National Collection 
from Madras (? Presidency) and Travancore. I have tabulated the 



“ THE " COMMON STRIPED PALM SQUIRREL . 


411 


skull measurements of these as well as of the corresponding forms of 
palmarum and of the specimen from Guzemth referred to at the com- 
mencement of this paper. I have taken the measurements of the typo 
tristriatus from its skull but I find they agree almost exactly with those 
given (in inches and lines) by Waterhouse in his paper in P. Z, 
188th p. 118. 


F. tri&lriatu I b . pnlmnrum. 
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The way in which the increased skull measurements of Travuncore 
trulriatus, over the type, are repeated in palmarum is significant, and I 
think justifies the separation of the Travanooro form as a geographical 
race or sub-species. 

F. palmarum, L. comorinus ..... sub. »p. n. 

Differs from typhus by its much soberer grey colouration and by its 
larger skull measurements as given above. 

Habitat . — Tkava ncohk. 

Type. $ B, M. 95. 10. 9, 19, Obtained by Mr, H. Ferguson at 
Trevandrum, 23rd January 1895. Many specimens. 

FuNaMBULTJS PENNANTn. Sp. n. 

Palm squirrel . Pennant , Hist, Quad, Ed. Ill, p, 149, 1793. 

Habitat *-*-* Mandvi Talnka of Surat District. 

Type J J B,M, 98, 4- 2. 25, original number 45, obtained by myself, 
27th February 1898. Length as in palmarum , 

The body colouring is very much as in palmarum , comormus but 
along t}ie outside edge of the * saddle mark/ on each sale there is a 
supplementary pale stripe. This Stripe being bounded on the outer 
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aid© by the genoral body colour, and that too at a point where it in 
commencing to pule down to the meeting line with the belly colour, 
Amrm often faint but is always discernible. There is no band of 
short, rufous hairs along the midrib under the tail as there is in 
palmarum , All the tail hairs are long, and ringed black and white 
as in the upper tail bairn of palmarum . 

Pennant gives no locality for the specimen he describes ; be says 
however k< Governor Loten did me the favour of informing me that it 
lived much in the coco trees and was very fond of 4 sin} 9 or palm 
wine, which is procured from this tree, from which it obtained the 
name of c surioatsjo 9 or the little eat of the ‘ sury/ 99 I Inn e failed to 
identify the ‘ Governor Loton* mentioned in this extract, but k Hobson 
Jobson * gives ‘sury*, or 4 sourc ’ as a name used for toddy by 
Tavernier (166d) and do la Boullavo le Gouz (1650). The latter cer- 
tainly wrote from Surat so I think wo may aeoopt Guzomth as the 
home of Pennants' Palm Squirrel. I lane, therefore, takon the specimen 
obtained by mo in the Mandvi Taluka of the Surat district as the tvpe 
of a new species which I have named after the eminent English 
Zoologist Pennant who first described it. 

The following table gnes the skull mcasurt month of the type d 
pennantii as compared with the Guzerath specimen of palmarum which 
1 obtained at the same time and with a form from Rawalpindi : — 


— 

Guswath 

pahnorum. 

Typical 
pennant t, i. : 

i 

pennantii. 

Greatest length of skull 

40 

i 

89 

) 

:m 

Zygomatic breadth j 

23\ r ; 

22 

22 

Interorbital breadth ... . ..J 

11 '5 

11 

10*5 

Length of nasals . j 

12 

1 w> 

12 

Length of upper tooth row ... 

8 

7 

7 

Palate from hensehon 

18 

16 

1 i 

Ms 

Funambnlus pennantii anjentewenti, . 


.sub. sp. n, 



The pattern of the colouration is identical with that of ty|4eal 
pennantii ; it is much paler however and almost all rufous tint ha* <lia* 
appeared, the general body colour is a pale French grey and the stripe* 
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and belly bright white. The skull measurements given above indicate 
a narrower face and somewhat longer muzzle and the animal generally 
is somewhat smaller* 

Type : 9 (B. M. 5. 4 2.3.) Original number 13 ; obtained by Major 
Birrell, R.A.M.G, at Rawalpindi, 10th December 1900. Five speci- 
mens ( 3 immature) presented to the Museum. 

There are other specimens in the collection which seem to show that 
there are other local races deserving separation, but no localities are given. 

It would almost seem that palmarum is a South, and pennantti a 
North Indian form, but there is not sufficient material available to 
theorise profitably ; all that I can at present say is that they occur to- 
gether on the West Coast at about 2i a N. Lat. and even so much 4 with- 
out prejudice’. We know that in S. India where trhtriatus occurs as the 
Forest form, palmarum is found about human dwellings and cultivations, 
where pennant it is the ‘ civilised ’ form, what is the Forest form ? This 
and tho interesting question of geographical variation in the two species 
must wait till more localised specimens are available. May I appeal to 
members for specimens ? There is no difficulty in obtaining specimens 
anywhere or at any time of the year ; printed instructions for 4 mak- 
ing 9 specimens may, I believe, he obtained from our Hon. Sec. (if not 
1 shall he happy to furnish them to any one who will write to mo) and 
— ox per to credo,— -there is very little difficulty in 4 making * the speci- 
mens — any smart native servant can be (aught to do it satisfactorily, 
provided the measurements are personally verified. Any specimens will 
be gratefully received by the Director of the Natural History Museum. 
(Cromwell Rd., Londou, S.W.). 

It remains only for me to record my obligation to Mr. 0. Thomas of 
the N, H. Museum for the advice, sympathy and encouragement he 
has given and always been ready to give me, and I wish also to ac- 
knowledge the kindness of Mr, Gerrit S. Miller of the United States 
National Museum, Washington, U.S.A., who, though ho himself had 
only a limited time for work at South Kensington, repeatedly spared 
some of it to help a beginner. 
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H0C6H NOTES ON SIX COMMON HILL ORCHIDS. 

By Major M. B. Roberts, 
l /39th Garhwal Ruths. 

With 3 Flatus. 

[Read before the Bombay Sutural History Society on Gth July 1905.) 

I have written the following rough notes on orchids (though abso- 
lutely ignorant of the science of botany, I regrot to say) partly on ac- 
count of seeing an appeal to members to send in contributions to the 
Journal and partly in the hope that some member well versed in the 
subject may give us the benefit of bis knowledge and experience in an 
article or series of articles on orchids. 

Of all the beautiful and interesting fldwering plants, orchids form, 
perhaps, one of the most interesting orders. And what, it may be 
asked, causes so , much interest to be taken in this particular order of 
plants? The answer to this question is necessarily a long one ; but, 
to ptlt it as concisely as possible, the great attraction that orchids have 
for one lies in : — (1) Tho enormous size of the order and its wide 
distribution all over tho world, except in the coldest regions ; (2) the 
groat beauty and delicious scent of the flowers of many kinds on the one 
hand and the weird forms (often amounting to the mimicry of insects 
and, it may 1)6 added, to tho mimicry of evil smells— -a Bulbophyllum 
from Borneo imitates the smell of a dead animal) of some on the other ; 
(8.) the marvellous ways in which many genera propagate themselves or 
can ho artificially propagated and the oven more wonderful means that 
Nature has devised for their fertilisation by insect agency ; and (4) the 
.peculiar and widely differing habits that various genera exhibit both in 
their modes of growth and of flowering, There are many other items 
which one could add to this list, but the above will suffice. 

But, unfortunately, there are several obstacles In the way of the; 
amateur who wishes to learn even a little of this .large subject, chief 
among which is the difficulty of obtaining any moderately priced and hot 
too scientifically written books on orchids. There are, of oourKe, many 
splendid scientific works on the snbjeot which are comprehensible to the 
botanist ; but these are not only very uuinj^fitgi^ 
mortal, and avebeyond the reach of most of ns finanoiitffy, butefleh 
works nan ptdy be found in large libraries which do not exl^t whef* 
many of as are stationed. 
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What tho amateur in India requires is a simply written, well illustrat- 
ed book describing the best flowered varieties of orchids and giving 
instructions how to grow them, water them, and allow them to rest ; the 
latter being one of the most important points in growing orohids suooess- 
fully. 

Many of tho finest orchids in existence come from Burma and Assam, 
whilst India and Ceylon can boast of a great number of beautiful kinds. 
So if only some one could be found to write a book on the lines above 
suggested for the orohids of these countries, it would be a great boon to 
us amateurs. I have seen largo quantities of a lovely orobid ruthlessly 
wasted out of sheer ignorance of the habits and requirements of the plant. 
In the particular case referred to, these oroliids wore obtained from a 
deeply shaded ravine, and, on arrival, they were put on the top of a dry 
masonry wall in the blazing sun with tho idea that they would flourish 
there. Needless to say, they never flowered, and were soon soorohed up 
to nothing. If these same plants had been wired on to a large shady 
tree, thoy would not only have flowered well, bnt, by now, would have 
nearly covered the tree, and, for six weeks every year, would have been 
a sight worth going far to see. 

In tim following notes on a few oommon local orchids it should be 
noticed that thoy have special reference to orchids found in the Central 
Himalayas between Naini Tal on the East and Mnssoorie on the W est, 
for it seems quite probable that similar orchids obtained from Darjeeling 
or Assam might lie found at totally different, altitudos, whilst their seasons 
of growth, flowering, and rest would doubtless be much affected by the 
differing climates of those localities. 

1. Coelopt/ne erutata. (Plate A.)— A beautiful epiphyte, growing 
mostly on oak trees or on well shaded rocks from 5,000 to 6,000 feet above 
sea level. Season of rest, October to February (inolusive). Season of 
flowering, March and April, Season of growth* immediately after 
flowering till September. This is a handsome evergreen plant, composed 
of a strong ground-stem, from below which the wiry roots grow, while 
from tbe top at intervals the semi-trans{»rent green pseudobulbs are 
thrown out , otie every year. These pseudobulbs are about two indies 
long, and in «J1 orchids possessing them they form the natural reservoirs 
from which 4writ»g th®. eas^ott' of rest ; at 

the ead of the growing »eas<m ft»y bavebeoome very folly inflated a» it 
were, whilst by tbeend <*f the eeason of rest they are much shrivelled, 
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though still containing moisture. From the top of each bulb grow two 
lunoe-shapwd loaves which last for throe or four years. The flowei stalk 
begins to show in February from below the last-formed paeudobulb. 
The normal number of flowers in the wild plant is five, though six are 
occasionally found. They measure about three inches across, arc pure 
milk-white with beautifully waved petals and sepals, and have u yellow 
stain on the lip and its crests. 

It is a pity to cut those lovely flowers, for they soon fade : it required 
for table decoration, it is hotter to include the stem with two or three 
pseudobulbs and roots complete, for the latter can easily be hidden in 
moss, and under those conditions the flower will remain perfect for three 
or four weeks with a little ordinary care ; and when it shows signs of 
tiding, the plant can be wired on to the bark of a shady tree, with the 
certainty that it will grow and thrive and flower again next year. 

Next to growing these orchids on shady trees or rooks, the most 
effective way is to plant them in a large shallow wooden tub which is 
easily made out of the bottom of a cask. This tub must be well drained 
with large holes cut in the bottom, and it should be raised oft' the ground 
to prevent any chance of the drainage holes becoming filled up with soil# 
It .should be filled witli lumps of charcoal of all sizes, pieces of broken pots 
or brick, bits of fibrous wood, a few dead leaves, and a little sand tbe 
mixture should quite fill the tub and be higher in the centre. Then the 
plants (having had all useless old stems, pseudobulhs, and roots out off) a to 
laid on, and their roots covered over with moss, the whole being secured 
witli copper wire. Such tubs should lie looked to every year, for these 
orchids grow fast, and overcrowding only leads to much deterioration. 

Water should be given very sparingly when the plants show signs of 
flowering, and in increasing and finally large quantities during the season 
of growth, at the end of which it should be gradually diminished and then 
entirely stopped. On no account should water be given to any orchid 
(except in very small quantities) during the season of rest, for by doing 
so either the plant will he forced into fresh growth at an unnatural season, 
or, should the flowering season be near, it will be found that this causes 
the newly formed flower buds to shrivel up and drop -off^to “ damp off 99 
as it is technically termed. The only exception that should be made to 
this rule is in the case of a weakly plant which it fa necessary to force 
into strong growth, but in this case no flowers can be looked for until 
the following year. 
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2. CieUupfm oeh^cea. (Plata A,) — An epiphyte which purlieu* 
lari v affects oak ami rhododendron trees, the latter for choice, ami 
one that "rows within a very restricted urea of elevation at about 
5,500 loot. The whole plant is smaller and more compact than the 
last species, its pseudolmlbs and leaves are much yellower in colour, 
and the flowers are smaller and are produced on upright stems instead 
of on drooping ones. The flowers are vory sweet scented at limes, 
the scent resembling that of a carnation. When the flowering is over 
the bottom of the flower stem itself (level opes into the new psoudobnib 
with its two lanoo-shaped louves, so that in an old plant the flower- 
stalk bearing one or more seed vessels is seen to be growing out of the 
top of the psjmdobulb instead of from below as is the case with 
Ci.elo<jyne cridata . The flowers are creamy-white, with yellow and 
ochre markings on the lip. 

Season of rest, October to April, Flowering season, throughout 
May. Season of growth, June to September. 

3 Dendrohium ainwnum. (Plate B.) — On trees of all sorts, 
between 1,500 and 5,500 feet elevation. The pseudobulbs of this 
orchid (as of most, if not all, Dendrobituns) are the jointed reed-like 
stems of the plant itself, which grow to about two foot in length. 
About April the joints of last year's stems (particularly all the upper 
one*) will be seen to be. swelling, and gradually these swellings will 
d ivoiop into buds, two or three at each joint; and, if the plant be a fin© 
specimen, tho splendid show of flowers makes up for the want of leaves, 
for, unfortunately, this JJendrobium is not evergreen, but drops its leaves 
annually. Whilst flowering, or just after, tho new growth will be 
observed pushing its way from the base of tho flowering stem, and as it 
grows it throws out small lance-shaped leaves from the joints. The 
flowers, which measure about two inches across, are white with magenta 
tips to tho petals, sepals and lip, whilst the latter is marked with yellow 
inside as well. The flowers have a delicious scout of violets. I have 
never observed this orchid flowering from sterns more than one year 
old, whereas many Dondrobiums go on flowering from old stems for 
years. 

Reason of rosfc, October to April* Flowering season, during May 
Season of growth, June to September. 

Many Dendrobiums are easily pr negated by cutting off an old stem 
and laying it in moss kept thoroughly damp, thus inducing young plants 



41$ JOURNAL, BOMBA * NATURAL MISTuaY SOCIETY, Vol. XV J, 

to be thrown out at some of the joints* When these are sufficiently 
grown, the old stem is cut away immediately above and below each, and 
the young plants can then be grown in a pot or on a block of wood 
with a little moss, or be wired on to a tree ; but TJendrohmm amcenum 
is very shy of this sort of treatment, though it will occasionally develop 
young plants. 

4. AErides multijlorum (also known as A. affine,) (Plate B.) — A 
compactly growing little plant, living entirely on trees at from ft, 000 to 
4,50u feet elevation. The general appearance of the plant is a bunch of 
spotted, brownish, leathery loaves, much curved, channelled, and unevenly 
dented at the top. From this bunch of leaves the flower stalks hang 
surrounded by their cylindrical masses of densely packed pretty little 
rose-coloured flowers. The AErides have no pseudobulbs on which 
to depend for nourishment during their season of rest, so one imagines 
that the fleshy loaves and numerous roots have to answer the purpose. 
But, curiously enough, these orchids are usually found in dry situations, 
so it seems probuble that a somewhat dry treatment would best suit 
them. 

5. AErides odoratum. (Plate 0.) — Au epiphyte found between <1,000 
and 4,500 feet on trees only. Unlike the last species which has numer- 
ous, but flat, roots that burrow deep into the moss on the large branches 
of trees, this orchid is provided with very long, round elastic roots 
which fasten themselves firmly here and there to the smaller branches 
on which no moss grows. It is, therefore, much more one's precon- 
ceived idea of what an ASrides or “ Air Plant ** should be. 

The flowers are, perhaps» more curious than beautiful, being very 
fleshy in texture, and are very sweet scented. They are cream- 
coloured with amethyst shading, and have a curious up-turned spur at 
the back. When the flower spike first begins to form, it is covered 
with a gummy substance. The flowers are somewhat variable in their 
tiffie of appearance, but are usually to be found out in May, June 
and July. Like all our Himalayan orchids, this species does most of 
Its growing during the rains. Its season of rest may be put down 
between October and April. With regard to the watering of this 
genus, as of all orchids which have no pseudobulb, the best rule to go 
by seisms to be never to allow the leaves to shrivel. 

$. Phams albus . (Plate C.)— Authorities appear to differ as to the 
timing of this genus, some adhering to Phaius or Phajus, whilst others 
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insist that it should be Thunia. However, the name here givou was 
received from the late Director of the Botanical Department of 
Northern India on sending a specimen to be named by him, and this is 
good enough for an amateur who knows nothing and cares loss about 
the warfare between Phaius and Thunia. These orohids grow both on 
trees and rocks. They have curved stems up to about two feet in 
length, thick at the base and tapering to a fine point. These in the 
young growth are clothed with leaves from top to bottom, the lower 
ones being small and roundish, while the upper ones are lance-shaped : 
all are of a slightly bluish tinge, and they all clasp tho stem. One of the 
advantages of this orchid is that its flowers appear on the com- 
pletion ot the now growth and on the samo stem as tho leaves, 
which adds much to its beauty. The flowers are very handsome 
and continue to be thrown out from tho end of the stein in 
succession for a considerable time. They are very largo and pure white, 
except the lip which is marked with yellow on the top and with tine 
purple lines in the throat. The lip, too, is exquisitely frilled and covered 
with very fine crystalline hairs. Phaiu .v alhus has a large range, 
growing lrom 3,000 to nearly 6,000 feet above the sea. Season of 
rest, October to April. Season of growth (during which also they 
flower), May to September. They usually flower in July and August. 
It is stated that this is the only orchid from which cuttings can he 
taken and that it is only necessary to out up an old stem (at the time 
when the new growths have fully developed) into equal portions and 
put them in a pot as though they were ordinary cuttings. But this 
orchid of its own accord throws out many young plants from the old 
nearly dried up stems ; so all that need he done is to cut off such a 
stem, tuck it on to the bark of a tree, and assist the young roots to take 
by fastening a little damp moss over them. 

Watering .— Wild orohids will always be found in such situations (the 
rounded branches of trees or steeply sloping rooks) that porfeot drainage 
at their roots is assured. There are of course exceptions or apparent 
exceptions, such as some of the Cymbidiums which delight in getting 
their large fleshy roots into a hole containing much decayed matter and 
holding a considerable amount of moisture ; but these orchids are, 
perhaps, more terrestial than epiphytal in their lmhits. Others, again, 
which appear to us to be placed by Nature in very open dry situations, 
probably receive much more moisture than we imagine from the 
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tremendous drenching dews that fall at night from October to April 
(the season of res^ be it noted) ; ami these latter orchids will frequently 
be found to he those tor whom Nature has provided no regular reservoirs 
in the form of pseudobulbs. Looking to all these circumstances, the 
nearer wo can follow Nature, or even go further and assist her by 
offering additional water in an exceptionally dry season, probably the 
better our results will lie. 

Practically all orchids require copious watering during their growing 
season. 

Perhaps it is unnecessary to add that rain water is best, river water 
next best, and spring water the worst. But the matter is rather an 
important one. 

Copper wire and copper tacks only should bo used for wiring orchids 
on to trees, baskets, tubs, &c., as it does not injure the plants or their 
roots. 

Exporting orchids is a very simple and easy matter, and a few hints 
may not bo out of place boro. October and November are quite the 
best months at all events as far as Himalayan orchids are concerned, tor 
they liave stopped growing then and have begun to rest, and oven if 
they arrive at homo in frosty weather, it does not seem to affect the 
hardier kinds. Orchids are more frequently killed than not, and always 
seriously damaged if packed during their growing season. The plant* 
should be taken from trees and rocks with ordinary care so as not to 
damage new roots especially, and should then be placed in dry, but 
shady, situations, where there is plenty of air, to allow of f lieir becoming 
thoroughly dry. This treatment should last for about a fortnight, and 
the plants can then be [jacked tightly with plenty of dry moss (to 
prevent shaking ) into an ordinary wooden case, such as a box to hold 
a dozen of wine. No air holes are necessary, provided the plants have 
been well dried. It might be as well to print on the box : — “ NOT 
TO BE STOWED NEAR THE BOILERS." A small lead label, 
marked with a number, may with advantage be tied on to one specimen 
of oacb species packed in the box, and a list containing similar numbers 
bo posted home, under each of which is given the name, locality, 
habits, and any other information thought needful regarding eaoli 
kind that has been despatched. Orchids sent home as above recom- 
mended sixteen years ago from here are still thriving and flowering 
splendidly every year. 
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BIRDS NESTING IN THE MURREE HILLS AND GULLIES. 

By TiT.-rni.oNKi. II, H. Rattray. 

Part I. 

(With Platan A and B.) 

(tiniil btfort* the Bombay Natural History Stneiy on itih July 1905.) 

The scope of tliis article is the liills round our Punjab hill station of 
Murron with an altitude of 0,000 feet to about 7, #00, and the neighbour- 
ing liills at Clmngla and Dungagalis. The hills run up to about 9,000 
feet near these stations, with a bill, Minin jani, near Dnngngalis 
about 10,000 feet. The hills are for the most part well wooded. 

1 propose giving an account of two years* nesting in these hills. The 
illustrations are photographs taken by me on the spot, with the imme- 
diate surroundings of the nests as little interfered with as possible. 

Oates* and Blunford's numbers are used. 

4. Oorvus MAurnoRHYNHmiTs -The Jungle-Prow. 

Very common in all the hills up to 9,< 00 feet. Breed freely. All the 
nests l lam* seen were on high fir trees. 

L#. IJrouihsa klavirohtRIS.-— The Yellow-billed Blue Magpie. 

These birds are not rare round Murree, but I did not find many nests. 
Tho two nests found were slight rough structures, at no height up the 
trees ; both were on oak trees, Around Dungagalis this was one of the 
common birds. I took some 14 or 15 nests during May and June. 
The colour of the eggs is very variable, but the shape very constant, a 
long narrow egg much pointed at small end. 

24. GaRBultjb lanorolatuh. - The Black-throated Jay. 

Very common Doth round Murree and the Galis. Breed as usual 
during May and June. 

26. Garrijluh bispboulakir. —Tlie Himalayan Jay. 

A common bird, but nesU difficult to find. At Murree 1 only took 
one nest ; this was on 16th June 190# ; it contained one young one just 
hatched ami 2 bardlet eggs. This year round Ohangla and Dungagalis 
I obtained 4 or 5 nests. The nest ami eggs are almost Indistin- 
guishable from those of last species, but are, as a rule larger. 

#1. Pakuh atricbps. — The Indian Grey Tit, 

Common, and breed in holes in trees and houses at Murree, but I did 
not see any on the highoT hills round or at the Galis. I do not think 
they breed above 6,500 feet in these hills. 
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34. Parub monti cola .— The Green backed Tit. 

Very common on all the bills, and breeds everywhere. It is a very 
familiar bird and nests near houses, often in holes in walls of houses. 

35. .EamiAUscus brytorooephalus.— Tho Bed-headed Tit. 

Common at Murree, but less so in the higher hills of Changla and 

Dungagtdis. Nests generally in low bushes, but at Murree I once found 
a nest some 40 feet up in a fir tree, built in a olump of fircones. I only 
obtained one nest at Changlagali. 

42. MAOHLOLornus xanthogbnys.— The Yellow-cheeked Tit. 

Bare. I took two nests at Murree and did not. see the bird this year 
round the Galis. This bird is more of a forest bird than the other tits, 
and always builds in holes in trees. 1 have never seen them round 
houses. 

44. Lophophanks mhlanolophus. — The Crested Black Tit. 

Rare in Murree, but common in all the higher hills, - - one of the 
commonest birds on Miranjani. Nests in my experience in holes in 
trees, but at Dungagali I found one nest in a hole in the wall of the 
house occupied by the Chaplain. It was within 2 feet of a door through 
which servants were passing in and out all day. 

91. Tboohalopterum simile.— The Western Variegated Laughing- 
Thrush. 

Very common both round Murree and the Galis up to 10,000 feet. 
Nests generally about 15 to 20 feet up in a fir tree, often quite at 
the end of the bough. Eggs generally 3, but I have found 5* I 
once at Murree found a cuouline egg in a nest of this bird, I think 
the egg of Hierococcyx sparverioules, the Large Hawk- Cuckoo, I also 
on one occasion found an egg of this bird in a nest of Rhyaeomi* fait- 
ginosus , the Plumbeous Redstart. 

99. Troohaloptkrum line atum.— The Himalayan Streaked 

Laughin g-Thrush . 

I think the commonest bird round Murree and the Galis. This bird 
is constantly selected by cuckoos to act as foster parent, generally 1 
think by Cucnlus micropterus, — The Indian Cuckoo. My illustration 
is of a nest in a low thick bush that looks like a species of Rue, about 8 
feet from the ground. 

187. Myiophonrtts temminoki.— T he Himalayan Whistling-Thrush. 

Common. Breeds both at Murree and the Galis. Nothing particular 
to notice about the bird. 
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191. Larvivora imunnka.— imlian Blue Chat. 

Common at Murree, loss so in the higher hills. 1 found one nest high 
up on Miranjnni hill. This bird invariably builds either at roots of 
bushes or in the sheltered sides ot nullahs. It is u shy bird and keeps to 
thick undergrowth. The male has a shrill loud alarm cry of several 
notes when its nest is approached ; the fomulo sits dose. The nest of this 
bird is very commonly selected by Cuculm mlcropterm to deposit its 
eggs in. It broods lute, I have found * most nests in end of June and 
beginning of July. Eggs (dear deep blue, unspotted or marked. 

204. Liortila o.UMrtTBATA.—Tho Black-heiuW ftibia. 

Fairly common, nests very hard to find; they art' generally high up 
in a dense fir tree. The nest is a very neat structure and generally 
placed low down in a bough. Eggs pale blue, in some almost white, 
spotted and boldly blotched with rod marks like dried blood and a few 
subsidiary markings greyish purple. The birds often give away the 
nesting site by keeping up a shrill cry. They desert the nest if the tree 
is climbed, even when the nest is not touched by hand. 1 have taken 
nests both at, Mtirren ami Dungagali. 

22(1. ZosrmtoPB pACPHimosA. — The Indian White-Eye. 

Common low down round Murree. All nests I have taken were sus- 
pended between 2 small twigs in a bush about 3 to 5 feet from th » ground. 

1 took two nests in 1304 near Ohanglagali ; one contained five eggs. 
237. Pthbuthiok krythhoptbbus.— T lw Red-winged Shrike-Tit. 

The birds are fairly common round Murree and Dungagali from 7,000 

feet upwards, hut the nest is, I think, without exception the most diffi- 
cult to find. It is a strong neat cradle suspended between 2 twigs always 
high up near top of the tallest trees. During 1903 1 found 3 nests — 

2 on fir trees and one on a tall oak tree ; one nest contained 3 eggs. 
The eggs are peculiar : a broad oval in shape, of a pinkish white, with a 
mass of claret-coloured spots almost forming a cap round broad end. 
More like a bulbul’s than anything else. 

260. Cuphalopyrub fLammxobps. — The Fire-cap. 

This beautiful little bird is rare near Murree, but quite common on 
the high hills near Galis. I obtained one nest only with young ones at 
Murree and 5 or 6 nests at Dungagali. The nests are always at least 20 
feet up in a small hole in a tree, and unless the bird is seen carrying 
building materials, is impossible to find* Eggs very fragile, of a very 
pal > blue, 3 or 4 in number. 



Hvwrownw maon>w.~Tb® Himalayan Biadk Bulbul. ' 
Comma* *yt Hum*, less so at the Sails. Nothing » aw to’ wmai-k 
about nesting habits, eto. 

328 . StttA LHU00P8I8.— The White-cheeked Nuthatch. 

Fairly common above 8,000 feet. None near Marne. A common 
nesting site m high up in a tall fir tree that has been struck by light- 
ning and crocked down the centre ; a convenient place In this crook 
is selected. Eggs 5 to 8 in number. I obtained seven nests roond 
Dungagali and Miranjani in June. I b»w many pairs, but foiled 
to find the nest, as the bird is very cautious in approaching the 


nest hole. 

328, Dioburus lonoioatjdatus. — T he Indian Ashy Drongo. 
Common from Murree to Dangaguli. Nests very difficult to get 
down, as they are generally at the end ot a very thin branch. At 
Murree I found an egg I attribute to Sumkulus lugubrts in a nest ot 
this bird, 


841. (JBBTttM himaiavana. — The Himalayan Tree-Creeper. 

Very oommon. I took numerous nests at Murree, Changlu and 

Dungagalis. The nests are generally fairly low «lown under a piece of 
hark in a fir tree. Most nests found in May, a few in June. The illus- 
tration shows fairly the site of nest which was placed under the hark 
under the small cross, a few pieces of grass, eto., showing The tree was 
a large fir that had been struck and out down by lightning, 

842. OrbtHia hod gsonx.— H odgson ’s Tree-Creeper. 

Very rare, I onoe found a nest with 8 very hard-set eggs on the 
highest pint near Murree, shooting the hen bird off nest. Height about 
7,500 feet. This is the only instance in which I have aeon the bird, 
and had I not shot the bird I should have taken it for C. hmalayam. 
It is possible birds are missed on this account. The eggs are exactly 
similar to those of C. hmalayam. 

415. Phyllosoopub PBOBBrtiJLUH. — Pallas’s Willow-Warbler, 

Common and breed freely round Ckaugla, Dangagaha and Miren- 
Jttti. I took eggs from 6 nests in one week on top of Miranjani from 
‘^fpO feet to 10,000 feat. Nests difficult to find, as the bird is wary and 
•nests are often High up in a fir tree. ' 

\ 41#, PinrixoaoOFOR htjku, — H ume’s Willow-Warbler. 

“' ’ ''Very rare. I had no idea this bird was found near any of the faHli* 
pound till I found a nest with 4 muoh Uwubated eggs, shooting the has 
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bird off nest, The bird was a typical humiu Nest on the ground near 
root of u tree and made almost entirely of fine grasses domed oyer; 
very neatly lined with very fine grass. No feathers. 

422. A0ANTHOl>NKtT8T® viKlt>ANU8.-~*The Greenish Willow -Warb- 
ler. 

Very rare. It is possible the bird is otton overlooked owing to its 
general likeness to others of the genus. I found one nest on 1st July 
11)04, shooting the hen bird off nest myself. The nest was marked down 
by one of my collectors, so I went with him and took eggs and shot the 
bird. The eggs looked small for a magnirostru, but when I examined 
the bird 1 saw 1 had got a prize. The nest was under the roots of a tree 
in a cutting, the earth had been washed away leaving a tangle of rootss. 
Nest a mass of moss forming a cup with a neat lining of fine grasses. 
Eggs 4, slightly incubated and pure white ; size about the same as 
AmfithopneH&te occipitalis. 

424. Acanthopnkuhth m a gnirostrih . —The Large-billed Willow- 
Warbler. 

Fairly common* This bird was first discovered breeding near 
Changlagali by Major K. Buchanan. I made a great search with 3 
collectors, and between us obtained about 5 nests during the end of June 
and first half of July. The nests are very difficult to find and all of 
one type and in similar situations as the last species ; all were in a tangle 
of roots on sides of roads where the earth had been washed away* 
Neat of moss more or less domed and lined with grasses, but no inner 
lining of very fine grass. Eggs pure white. I noticed one peculiarity 
about this bird : generally one egg was laid with a break of a day before 
the second was laid, then two and sometimes four days passed without a 
third egg. then 2 more on successive days, I found up to 5 eggs in a 
nest, but I think 4 the usual numb ir. 

428. Acaotbopnhustk oootrn’AUS.—The Large-crowned Willow- 
War Wet. 

Very common, esj>eeiaUy round Murree. Nests in almost any 
situation. 1 found them In holes in trees, in banks, in stone walls, under 
eaves in houses, and under a large stone in a deep ravine* Nest hole 
almost always lined below and sides, leaving a small hole towards top. 
1 have found 5 eggs of Cumlm saturatus and 3 of Cucuh** poliocepHluSj 
in these birds’ nests. On two occasions the nest was the full depth of 
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429, Aoanthopnbustr TBOCHItOIDK& — Blyth's Crowned Willow- 
Warbler. 

Not common. I think the nests of these birds are often left undis- 
turbed, being mistaken for last species. 1 procured 2 nests at Murreo 
in 190#, both in holes in stone walls supporting banks. Nest and eg^s 
similar to last species, but a good deal smaller as a rule. 

434. ORVProtoPHA xanthosohista. — Hodgson's Grey-headed Fly- 
catcher-Warbler. 

Decidedly rare. 1 have seen very few birds and only once procured 
eggs, shooting the bird near Ohanglagali. 

458. Suva cbinigkra,— The Brown Hill- Warbler, 

Quite common I obtained numerous nests at Murreo, < lianglu 
and Dungagalis. 

195. Pjsrickouotus ubevirostris.— T he Short-billed Minivet. 

Common everywhere. 1 obtained nests at Murreo, Cltangla and 
Dungagalis, I think these are without exception the most beautifully 
made nests 1 have over seen. Always high up in trees and often almost 
inaccessible. The eggs match nest exactly. Some 7 or 8 nests taken 
at Murrae were on fir trees, one on horse chestnut. At Pungagali I saw 
f> nests on a wild cherry tree and 2 on chestnuts and only one on a fir- 
treo. A few nosts had a few feathers as lining. My photographs show 
two types of nests— one high up on a/hin cherry tree, and the other 
placed on a thin bough of chestnut tree. 

505. Oampophaga mklanosohxsta. — The Dark-grey Cuckoo 

Shrike. 

Birds not rare, especially at Murree, but nests very hard to find; they are 
very small for the bird and always at the top of very high trees. At Murreo 
in 1903 I found 3 nests with young birds in beginning of duly. This year, 
1904, 1 procured one nest on 20 th May 1904 with one fresh egg. 

518. Obiolus kundoo. — The Indian Oriole, 

Common near Murree about 5,500 fee 1 , I saw some nests, but did 
hot take thorn down. 

519. Orioi,U 8 GALBTJI.A, — The European Oriole. 

On 18fch June 1903 1 found a nest of this bird at Murreo with 2 
much incubated eggs. There is no doubt about the identity, as I shot 
the mule off nest, and as it seemed different, I shot 3 males of Oriolus 
kurtdoo and compared them. Nest in a similar situation to Qriohi* 
kundoo ; one egg hod brown spots instead of Mack. 
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544. THMBVtiomis paoooaBUW — T he Black-headed Mvna. 

Bare. I obtained ono nest, shooting the bird below Dungagah about 
5, COO foot elevation. This is the only occasion on which l saw tho bird. 

549. ArBiooniBRKs trtstib. — T he Common Mum. 

Common all round Murree, but none at < Jhangla or Dungagalis : i’rom 
this it appears tho bird does not ascend the hills above 7,000 ft. 

552. •EriTioPtSAR fuhouk. — Tho Jungle Myna. 

Common round Murree, but like the last, none at Changlu or Jhmga- 
galis. 

558. llKMIUHHUOON kibiRIca. — T he Sooty Flycatcher. 

Very rare near Murree, but common above 8,000 feet, 1 hardly 
wont a day into the higher hills without seeing 2 or 5 pairs. The nests 
are, however, difficult to find, and situation various, often against side of 
a tree trunk within roach of the hand, an 1 just as often 40 feet up a 
fir tree renting on the hough some distance from tree trunk. I ohtuined 
some 12 or 13 nests during .Tune and dulv this vein (1904), 

508. CvoRMlH fiUPKBOliXAKW.— The White-browed Blue Flycatcher. 

Common everywhere. I could have taken am number of nest* 
1 wished both at Mur roe and the Oalis. 

579. StopaBola mklanops.— The Verditer Fhcatcher. 

Very common round Murree, but less so near Cbanglagali, 1 saw 
very few birds near Dimgagali, 

592. CnriotOAPA orylonkksik.-- The Grey-headed Fl\ catcher. 

Not common. 1 saw a few birds round Murree and obtained one 
nest ; they wore not common in the Galis, 

594. Nil'IAVA hundaba. — The Uufoua-bellied Niltava. 

Common round Murree al^ouf 6,000 ft., but none at either Clmngla 
or Dungagalis, Nests difficult to find, Generally placod in a hole in 
tli > bank of shady nullah, but 1 have found them in a bolo in a tree 
stump and at the roots of bushes I once found an egg of Cuculu* 
camrua in a nest of this bird, 

604. Rhipimjha albifroxtata.— White-browed Fan tail Flycatcher. 

I saw 2 or 3 pair# of these bints and am sure from their actions they 
had a nest near, but as I did not want eggs I did not trouble about the 
nest. 

610. Praiinoola hadra,— T he Indian Bush-Chat. 

Common round Murree. I obtained a great many nests there. I 
taw birds near Dungagalis, but did not hunt up their nests. 
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615. Orhioola fbrbea. — The Dark-grey Bnah-Chai 

Common round Murree, Changla and Dungagalis, I also saw them 
near the top of Miranjani, 10,000 ft. Numerous nests and on cite 
occasion an egg of Cucnlus ra»oru$ % the Common Ouokoo, in a nest of 
this bird. 

630. Hkkicitrub macolatub. — T he Western Spotted Forktail. 

Common round all the hills near water. Eggs taken at Murree, 

* • 

Changla and Dungagali. 

637. Miorooiohla hooulbri. — T he Little Forktail. 

Decidedly rare. 1 only saw the bird near Ohanglagali and obtained 
3 eggs on point of hatching out. Nest and eggs similar to those de- 
scribed first by mo in this Journal and subsequently by Mr. Osmaston. 

638. Cuimarrhornis lkuoookphalub. — T he White-cupped Bed- 
start, 

Very rare : one nest was taken by Major K. Buchanan near Changla- 
gali. I did not even see a bird. 

646. Rhyacornis puuuxnosus* — T he Plumbeous Redstart, 

None at Murree, but common near every mountain stream round 
Changla and Dungagalis. I obtained 7 nests this year (1904) during 
June. Number of eggs vary from 3 to 6 ; general number four, 

653. Tabsigbr ohbys^us.— The Golden Bush-Robin. 

Very rare. I only saw ono pair near Murree and obtained the nest 
with 3 fresh eggs and one of Cuculus mkropterus, My collectors 
found the nest building and informed me. 1 went and looked it up 
some ton days later, and was surprised to see a strange bird leave the 
nest I hid myself and shot the hen as she returned to her nest. Nest 
in a hole in a bank, rather largo, made of dead leaves and moss lined 
with fine grasses. The hole was under a large stone. I failed to shoot 
the male, hut saw him. 

657. Adbltjba OAERtTLKicKPHAtA.— The Blue-beaded Hobin. 

Very rare, only found near the top of Miranjani. The nest and 
eggs were first taken there by Major K, Buchanan, hard set, about end 
of May, This year we were up during last week of May . and found 4 
nests with young ones. Nest in a hole in stump of dead tree exactly 
similar to one described by Wardlaw Ramsay (from Major Buchanan V 
.account). Eggs also agreed with Wardlaw Ramsay's eggs. 

'■ 


(To be continued,) 
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THK ORCHIDS OF THE BOMBAY PRESIDENCY. 

By G. A. Oammib, k.l.s. 

Part 1. 

The following descriptions and remarks, unless otherwise duly 
specified, are not to be taken as altogether of general application to the 
order in their nature, because they are purposely restricted to illustrate 
only tho orchids found wild In the Presidency. 


Orohids of every description are distinguished with facility by the 
most superficial observers, by a facies intuitively recognized, hut 
difficult to define briefly in words. They can be conveniently grouped 
into two divisions by their manner of growth. The first, 'terrestrial, 
comprising those growing with their roots imbedded in the soil and 
depending upon it for nourishment, as do the majority of flowering 
plants : the second, Epiphytic , , consisting of the larger proportion 
growing on trees, rooks and similar media, but deriving their nourish- 
ment, not from their hosts, but solely from the air and moisture. The 
roots of the latter are usually fully exposed. These are sparse in most, 
but in some form complicated masses, and they attach themselves firmly 
to whatever the plant grows on. They have usually a tense, stringy, 
glaucous appearance, are pale and shrivelled when dry, but plump, green 
and glistening during the rainy season when viscid drops of liquid 
often hang from their tips. 


In popular language, plants belonging to the first division are faini- 
liarly known as Ground Orchids ; those of the second are called Orchids 
par excellence* 

In the first division also the plants are only visible above ground 
during the growing and flowering period. Epiphytes, on the other 
hand, have pseudo bulbs which remain clearly visible all the year round, 
although they are sometimes devoid of leaves in the dry weather. In 
lihese the flowers may be borne by shoots of the previous yeur which are 
often leafless, or by growths of the current year but never by either or 
both indifferently. Orohids are endowed with tenacious vitality, and 
life of mdiviiluai plants, especially when allowed to exist under oon~ 


genial oiroumsdanoe » 4 seems to be of unlimited deration. They, however, 
feedify'' perish. 'W&or adverse oomiitions, and where • 'ault** 

they are favour^ 
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OrchM« are found in the greatest variety and prolusion in tropical 
and sub-tropical regions possessing a perennially moist atmosphere 
accompanied by an absence of extreme cold ut any season ot the year. 
In India the largest proportion of the order is found m the valleys and 
plains of the North-eastern frontier and Burma, In the Bombay 
Presidency the most suitable natural conditions prevail o ’y in the 
forests of lvtmara and the Southern Konkan Several epiphytic 
species are found throughout the range of the Ghats and Konkan, hut 
they do not extend beyond the h<wv rainfall zone. In the Geoean 
proper only a tew terrestrial species are found, and these only in the 
vioinity of water. 

There is yet another class of orchitis, of which we have no rt preven- 
tative, termed Saprophyttc 9 so called because they derive their nourish- 
ment from decaying organic matter. In these the green coloration is 
absent ami their leaves are reduced to scales differing but little ^rom 
the bract*, which are the usually small leaf-like bodies subtending the 
flowers. 

From an economical point of view, Orchids are of very trifling 
importance. Salop is Raid to be produced from the tubers of some, and 
the fragrant and aromatic substance called Vanilla is the dried fruit of a 
species of orchid. From an horticultural standpoint, however, a great 
number of sorts of orchids are of extreme value on account of the 
strange forms and beauty of coloration of their flowers, and many 
publications have been issued dealing with their culture. 

In terrestrial orchids the roots are invariably swollen and tuberous 
and are perennial, whilst the port appearing above ground is annual* 
The leaves either emerge only at the surface of the ground from an 
arrested underground stem, or they are placed singly at intervals 
(alter natf ) on a more or less elongated stem. 

In epiphytic orchids the stems produoed in perennial succession are 
usually simple but sometimes branohod. In the first case fhoy are 
often bulb-like in form or, if elongate, are more or less thickened* In 
the second case, where the plants are branched (a rare oocttmuce) 
the stems and branches are usually slender. In nil cases the term 
pseudo-bulb is usually applied to the stem, whether long or short. The 
blades of the loaves are of the Monocutyledonotm type, having longf- 
fudimilly parallel nerves with weak connecting veins They differ* 
however, from the normal type in possessing distinct articulation 
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with the stem. They vary in consistence from fleshy or succulent to 
membranous. The fleshy leaves are narrowly oblong in shape, with 
usually an indented apex ; the thinner leaves vary greatly in shape. In 
position they are always alternate , hut when they are crowded together 
this is a difficult point to ascertain. In elongate stems they are usually 
disposed along two opposite sales of the stem ( dkikhoits or two- ranked). 

The flower* are either arranged in spikes, i.e., the axis of the flower- 
ing branch is undivided and each separate flower has not a distinct stalk, or 
they are arranged in ram nes, when each flower has a distinct stalk. 
These spiles or racemes are in panicles when the main axis, instead of 
being simple, is divided into two or more separate branches. 

When the flowers or the parts hearing them (inflorescence) appear to 
rise directly from or below the surface of the ground, the whole is 
called a scape, and this term is sometimes even applied to the inflores- 
cence of an orchid irrespective of its position. 

The part which forms the axis or the separate branches of a com- 
pound inflorescence is known as peduwle or car his ; the Mime term is 
applied to the stalk of a solitary flower when it, of course, forms the 
sole axis. The stalks of individual flowers are oalhnl pedicels. When 
flowers are distinctly stalked they are [wdicellate ; when the stalks are 
altogether absent the flowers are sessile ; when only the vestige of a 
Stalk is apparent the flower is mhsessUe. 

At the base of euoh flower stalk there is a hotly, varying from leaf- 
like to scale-like in form and also varying in colour, called the Ivact * 

The pedicA or tfcalk of the flower consists of a long or short actual 
stalk gradually merging into the clubshaped and grooved body called 
the ovary. This latter ultimately Womes the fruit and it contains an 
infinite number of minute granules {ovules), which are the seeds when the 
fruit developed If the ovary be cut through transversely it will be found 
to be hollow with the ovules arranged on definite lines on its inner 
surface {placentas). When the fruit is rl{>e it bursts into three valves 
flbemttng the mass of light, minute, chaffy seeds. As the fruits of 
orqbhte are neglected in botanical descriptions no further attention 
need be directed to them. 

Immediately on the top of the ovary (which is thus inferior) is seen 
what is popularly known as the flower. It consists of six external flat- 
tened, leufdike bodies, arranged in two series of three each, called the 
pe rianth. The three outermost ar$ more or less alike and are known 
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as sepals. Tlie two interior and lateral, similar to those, are the petals , 
and the lowermost of this series, which is usually very distinct in shape, 
is called the labellum or lip. This often has a sac-like cavity projecting 
downwards from its base called the spur, and its surface usually presents 
three distinct parts, two projections of varying shapes on the shies called 
the lateral lobes and the terminal or mid-lobe . The centre of the lip 
is often furnished with longitudinal groves or ridges. 

The column stands in the centre of the flower. This is usually semi- 
cylindrical and curved and flattened on the side lacing the lip. At 
the top of the column is the anther, the loo*e lid-like part is the oper 
culuMj and the top of the column itself is sometimes produced into a 
beak or ros tell tun. 

If the operculum ho litted oft* carefully with a pit;, the polllnia or 
masses of pollen grains may he seen lying within the shallow anther 
ostia. These pollen grains may cohere into 1, 2 or 4 pairs of oblong, 
globose or pear-shaped waxy or glandular masses, which tire free from 
each other or are attached by pairs or fours to a gland or a stalk 
( rand tele ) may internum between the pollen masses and gland. (In a 
Dmidrobium, for example, tlio pollen masses cohere in pairs, each pair 
in its own anther cell, hut they are otherwise quite free, so that, on 
lifting and removing the operculum, if care he not taken, the pollen 
masses fall out ; in JErides, on the contrary, on lifting the operculum, 
the gland will immediately attach itself to the pencil, pin, or whatever 
instrument is used.) 

In front of and just beneath the anther is a viscid cavity called the 
stigma. Fertilisation of the ovules in the ovary is effected by tubes 
issuing from the pollen passing through the body of the column length- 
wise by way of the stigma and thus reaching the ovules, 

CLASSIFICATION. 

The first division of Bombay Orchids is into Tribes , of which them 
are four. (As this primary classification is based on characters derived 
from the pollinia it is necessary to use a Land lens to distinguish than 
correctly.) The following are their chief characters : — 

Tribe I. Epidemlm re. 

Anther cells parallel distinct. Pollinia waxy, 1 to 4 in each .cell, 
free, or those of each cell cohering at the base by ft viscid 
appendage. 
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Tribe II. Vandem. 

Anther cells usually confluent. Pollinia waxy, in 2 or 4 united 
pairs, attached to a gland by u stalk nulled vaudide . 

Tribe III. Ncottieat. 

Anther cells distinct, parallel* Pollinia granular or powdery. 

Tribe IV. Ojdtrtfdea > 

Anther celts parallel or diverging. Pollinia in each cell I, rarely 2, 
granular, produced below into short tails which are attached to n gland 
or to a cost Alum, 

In the first two tribes the pollen is waxy. In the first tribe the 
pollinia are either free from each other, or the separate pairs cohere 
slightly by viscid threads. In the second tribe the pollinia are arranged 
in cohering pairs on a stalk which teuninates in a gland. In the 
third and fourth trilwa the pollen is granular and powdery. In the 
former the pollinia are distinct, in the latter they arc produced into 
short tails which are attached to a gland. 

( 7b V continued.) 
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THE MOTHS OF INDIA. 


SUPPLEMENTARY PAPER TO THE VOLUMES IN 
"THE FAUNA OF BRITISH INDIA.” 
SERIES m. PART III. 

By Sir G rouge Hampbox, Bart., k.z.h., r , e,s., 
(OorUinumt from paye “216 of thi * Volume.) 

Sub- family Lithosiana. 


Genua Microtana. 

Microtana, Hmpsn. A.M.N.H. (7) VI II, p. 1 83 (1901) Fu»ca. 

Proboscis absent ; palpi porrect, slender, not reaching beyond the frons ; 
antennae of male ciliated, tihim with ihe spurs long. Forewing with the apex 
rounded ; vein 3 from before angle of cell ; 4*5 stalked ; 0 from upper angle ; 
7*8*9 stalked, 7 from beyond 9; 10*1 1 from cell. Hindwing with vein 2 
from towards angle of cell ; 3*4 stalked ; 5 absent ; 6*7 stalked ; 8 from middle 
of cell. 

1391c. Microtana ruse a. Hrapsn. A2M.N.H. (7) VIII, p. 183 (1901). 

Fuscous brown : abdomen blackish, the anal tuft ochreous. Forewing 

r irrorated with blaok ; 
the costal area blackish 
towards base ; small 
black spots in middle 
and end of cell and 
boyond its extremity ; a 
Microtana fmett. $ 7. blackish patch on costa 

just beyond middle and another before apex ; a terminal series of black points. 
Hindwing fuscous with indistinct diBcoidal spot. 

IJabitat . — Ceylon, Matele (Pole), Exp . 12 mill. 

1410a. OvtPKNNift JUNOHAMi, A.M.N.H. (7) XI, p. 349 (1903) (PI. 
D. f. 18). 

9 . Head and thorax white ; palpi at b&se, antennie, base of teguitt and a 
band across patagia and thorax fuscous ; fore and mid legs and extremity 
of hind tibiec and tarsi fuscous above ; abdomen ochreous with the terminal 
segments grey, the ventral surfaoe white. Forewing with the basal area orange 
with obliquely sinuous outer edge ; the rest of wing pale reddish brown 
becoming fwteous towards apex, the margins white. Hindwing fuscous, the 
inner area pal© reddish brown ; the cilia white. 

Bahilal.—Ur. Bcuma, Byingin, 2,500'. Exp. 20 mill. 

Genus Gymnasuiu. 

Gymnasuua, Hmpsn. Cat, Lep. Phal. B.M. II., p, 425 (1990), 

Type G. mylnma Turner from Queensland* 
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Proboscis fully developed ; palpi porreet not reaching beyond the frona 

which is somewhat promi- 
nent ; antenna? of male ciliat- 
ed ; hind tibias with the medial 
spurs absent. Forowing with 
vein 8 from well before angle 
of cell ; f> from above angle ; 
Gytnuatmm taprobana £ f> from below upper angle ; 

7*8*9 stalked ; 7 from beyond 9 ; 1 U* 11 tree ; male with a small poatmedial tuft 
of scales below costa. Hindwing with vein 3*4 on a long stalk, 5 from angle ; 
6*7 stalked ; 8 from towards end of cell ; wings thinly scaled. 

In the type species from Australia of which the female only is known vein 
M of fore wing anastomoses slightly with 12 and veins 3*4 of the hind wing are 
from the cCIl. 

1419a. Gymnasdra tafroiuna, Hmpsn. A.M.N.H. (7) Till, p. 18 4 (1901). 
Ochreous ; abdomen whitish above except anal inf t. Fore wing with a 
fuscous sub basal spot on costa ; an ill-defined antemodiai line cxcurvod below 
•costa aud not reaching inner margin ; an oblique medial line diffused inwards to 
the antemedial line at middle and slightly angled inwards in the submedian 
fold ; two points on discootdluiar* ; post medial, subterm inul and terminal series 
of points. Hindwing with the subcostal area tinged with fuscous : faint traces 
of a diffused medial line ; a discoid*! spot ; the ter men tinged with fuscous. 
Habitat. — Cf.V'LOX, Mattie (Foie). Ejji. 18 mill, 

1426c. Asura jmsara insert (syn.) Amra tmdulata, Swinh. A. M. N, H. (7) 

xi, p. m ( 1902 ), 

1429a. AsWtA ouliquiunka, Hwiuh. A. M. X, H. (7) Vfl, p. 467 (1901) 


(PI. D. t 19), 

9 , Head and thorax orange yellow ; vertex of head and shoulders with 
black points ; abdomen greyish dorsally. Forwing orange-yellow ; a black 
point at base ; an antemedial series of fuscous points, excnrv«d below costa, 
then oblique and with points before it above and below median nervure : a 
medial line, oblique from costa to above vein 1, then bent outwards ; a black 
dwcoidal point ; the postmedial line highly and irregularly dentate ; a sub- 
terminal seiios of black points, the one on vein 4 nearer tennen. Hindwing 
pale yellow. 

Habitat,— Assam, Jaintie Hills* Evp. 28 mill. 

1489a, A sdr a disticha transfer to Btigmatofiiora, 

Nouxjj. 

1584 A NoU- BRACOTStRiA. n. «p, (PI, D. f. 16J 

Antennw pectinate. Head and thorax grey mixed with brown ; palpi 
blackish at sides ; tarsi banded with black; abdomen brownish grey. Fore- 
wing grey irrorated with fuscous^ very obscure brownish patches at base and 
middle of costa ; an indistinct oblique brown antiraedial line from cell to 
inner margin ; aa oblique medial line with a black point op it below costa and 
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a abort black streak on median nervurc between it and an to medial line ; a post* 
medial aeries of black points, the point on vein i> displaced inwards, incurved 
below vein 4 and bent outwards at vein 1 : the terminal area rather brown with 
41 grey subterminal line exenrved above and below middle ; a terminal series of 
black points. Hindwing whitish tinged with brown especially towards termen. 

9 Without the black streak on median nervine. 

Habitat. — N. Kanaka, Karwar (T. H. Bell). Er p. 10 mill. 

Type — in 15. M. 

An au ixt in a:. 

Knj to the Gmitra, 

A. Forewing with veins 7*K*‘M0 stalked Eu*emia, 

B. Forewing with veins 9*10 anastomosing with 8 to form 

the areolo. 

a. Frons with truncate prominence with raised rim 

at extremity ....... Chelonomorpha, 

b. Frons with rounded prominence 

Eyes hairy ........ E.rmla. 

1A Eyes smooth • Scrohiyera. 

<J. Forewing with vein \) from II) anastomosing with H to 
form the arcole. 

a. Frons witli truncate conical prominence with raised 
rim at extremity. 

a 1 Palpi with the hair at extremity of ‘2nd joint 


long .Eyocera, 

b ] Palpi evenly fringed witli hair in front A/imemmia, 

b. Frons with ronndod prominence Ophthalmi a. 

(lemiM EihKMlA. 

A. Hindwing orange or red. 

a . Patagia without yellow patches. 

a 1 Hindwing with the terminal band excised 

and narrow on terminal area Veitila, 


fA Hindwing with the terminal band expanding 

greatly on apical area ... 15(i4 Latimargo, 

b. Patagia with yellow patches. 

« l Abdomen with the extremity of anal tuft 

orange Maculotrix. 

b l Abdomen with the extremity of anal tuft black NipalmM «. 

B. Hindwing black usually w r ith orange red spots near tornus 

a. Forewing with the subterminal series of spots curved, 

a 1 Abdomen with dorsal orange bands ; Hindwing 

with two orange spots above tonius 1561 Atlulatrix, 
1A Abdomen without dorsal orange bands 1560 NigripmtU* 

b. Forewing with subterminal series of obliquely placed 

white points 1559 Nfyrita. 
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156b. Eubemlv vetula. 

The typical form from Java only has the snbtorminal spots of both wings 
yellow. 

Subsp. l. famntrix 1565 — hijwjata. Wlk. Journ. Linn. Soc. Zool. VI, p. 8*> 
{XHiVI^omtnimraasdaromna Druce A. M. N. H. (<>), XIV, p. 23 ( 1HV>4). 

Has the aubterminal spots of both wiugs white. 

Habitat.— A m au ; Malacca ; Philippines ; Borneo. 

Subsp, 2, tiQjnmnniii. 

Ha« the amomedml ami jioattnedial spots of forewing also white or oehreous 


white. 

Habitat . — Khasis ; Cachar. 

1563. Kcsf.mia M vct'LViitix, Westw Xat. Libr. Exot. Moths V, p. 8B } pi. 2, 
f. 3 (1841 yirfnm, Boisd. 

tr»b2, ErsKMiv Westw. Oat. Or. Ent„ p. 67, pi. 33, 

f. I (1848) nee Westw. 1841. insert (syn.) Enmuia wAxttcoodi, Kirby Allen’s Nat. 
Libr. Ill, lib (IBtlT;. 

Genus Chkloxomorvha. 

1567. 0 fi KLoNi imokhia jai’ona, Mntach. Et. Ent. JX, p. 23 (1800). 

Eanetaia I'illivoiilfix, Boil. A. M. X. H. (4) W , p. 141, pi. 13, f, 2 (18*;>). 

Habitat.-*- Javan ; W. China. 

Sulwp. 1. Fore coxa; with whitish hair m front ; hind coxa; with orange hair, 
abdomen without lateral, sublateml, and ventral black spots. 


Habitat. — Bh \ tk m a ( Hsipaw . 

Subsp, 2 a list m*. 

Fore and hind coxa; with orange hair ; alnlomBn with the lateral, suhlatera? 
and ventral spots small ; hind wing with the spots beyond the cell and on inner 
area conjoined. 

Habitat.— Assam, Khasis. 


Genus ExarL.v. 7///w. 

Eawla, Jord. Xov. Zoo 1. Ill, p. 35 (1891*0 ilentatris. 

Proboscis fully developed ; palpi upturned, the 2nd joint fringed with long 

hair in front, the 3rd 
well developed, near- 
ly naked and some* 
w*hat por rect ; frons 
with slight rounded 
prominence ; eyes 
somewhat hairy; 
antennas almost 
simple, slightly do 
Emtla dmtatrh £ la ted towards ex- 

tremity. Forewing with vein 2 from long before angle of cell ; 3 and 5 from 
close to angle; 6 from upper angle; 9*10 anastomising with 7*8 to form the 
areoilejll from cell. Hind wing with veins 3‘4 from angle of cell ; 5 obeoles- 
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cent from middle of discocellulara ; ft 7 from upper angle ; abdomen of male* 
with protrosible lateral tufts of long hair from 4th segment. 

A. Hind wing orange with black diseooellular patch and 


terminal band...* **... 1568 dmtutrh. 

B, Hindwing black with blue terminal band * 1556 victris. 

Genus Sorobiokra. Type . 

Scrobigera, Jord. Nov. Zool. Ill, p. 37 (1836) amatris. 


Proboscis fully developed ; palpi upturned, the 2nd joint fringed with longhair 

in front, the 
3rd well 
d e voiopod ; 
froim with 
small round- 
ed promi- 
nence ; an- 
tennie al- 
most simple 
and slightly 

Scrobigtra. amatris $ dilated be- 

fore apex ; tibiae nearly smoothly scaled ; clampers of male large and tufted with 
hair, forewing with vein 3 from well before ange of cell ; 5 from above angle ; ft 
from upper angle ; 9*10 anastomosing with 7*8 to form the areole ; 11 from cell. 
Hindwing with voins 3*4 from angle of cell ; f) obsolescent from middle of disco- 
cellular* which are angled outwards at its origin; 6*7 from upper angle ; male with 
a fringe of long black hair on upperside in discal fold, in and beyond end of cell, 

A. Himlwing with orange band in both sexes. 

a, Forowing with four yellowish spots beyond the 

cell 1552 a matrix, 

b. Forowing with yellowish bar beyond the cell ...1551 jmmma. 

B. Hindwing without orange band in either sex. 

a. Fore wing with medial series of yellowish spots 

and four spots beyond the cell*. 15F4 ruhania, 

h. Forewmg without band or spots 1655 albomarginata . 

1553. Hckoiwu:ka hksferioipkh, Wlk -puiohra, Butl. is from Borneo only. 
1555. Scrobiurra albomarginata, insert (syn.*), Etmmia catuUde marginata , 
Pouj. Lo. Nat. XIII, p. 143 (1891 ), 

Subsp. 1. fia viciliata, Boisd. Uev. ZooL (8) ii, p, 104 (1874). 

Agarieia Jimbriata, Boisd. Bev. Zool, (3) ii, pi, 8, f. 1 (1874). 

Both wings with tho cilia very polo yellow. 

Habitat.— Yum ppin eb. 

Genus yEuooRHA. 

Sect. L Forewing of male with a well developed groove of ribM feline, 
membrane below costa beyond middle, a clicking sound being produced during 
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flight probably by friction with the t.wal spine* ; the veins Rtrongly down- 
curved, 

1577. AEaOCERA THIl’AftTITA, 

Sect. II. Forewing of male with alight traces of a groove below costa beyond 
middle, the veins tdighily curved downwards. 

A. Forewing with wedge shaped fascia beyond the 

cell 1578 vennlki. 

B. Forewing with oblique transverse lunnlat© band beyond 

the cell 1579 bimamla, 

1578. A EC, OC ERA VENCUA. 

Larva l". Head smooth glabrous rod ; body yellow-green irroratod with 
black ; a lateral black stripe with an interrupted pale yellow crenulate line above 
it ; the dorsal area with delicate transverse black atria) and with black suffusion 
on alternate somites ; the penultimate somite with four red tubercles on dorsal 
area and smaller lateral tubercles ; a few short, light colored hairs on sides 
proleg* red (W. H. Campbell). 

Hen us Mimfxsemia. 

A. Abdomen orange with black dorsal patch at base. 

a. Hindwing with the cilia white-tipped ..,.,....1584. alhiaUa, 
h , Hindwiug with the cilia not white-tipped except 

at apex . 158;*. w/onica. 

B. Abdomen banded black and orange. 

«. Abdomen with the two basal segments band- 
ed with orange 1582. pethra. 

b t Abdomen with the two basal segments black, 
a*. Abdomen with black bands on medial 
segments ; hindwing with orange patch 
on base of inner area usually present ...1581, hamli*. 
b\ Abdomen without black bands on medial 
segments ; hind wing with creamy patch 
below the cell 1581. a. davfthoni . 

0. Abdomen blackish with the anal tuft orange 1580. accnmUu 

Genus Ophthaemis, 

Type. 

f phtkalmh, Httbu, Vert., p. HW (*827) Ibwea. 

Priifadertm, Karsoh, Enfc. Naohr xxi, p. 049 (1895) eriopia. 

Proboeew fully developed ( palpi upturned, the 2nd joint roughly scaled in 
(ront ; the 3rd long, naked, and somewhat porrect ; frons with rounded 
prominence; an ten am almost simple, slightly dilated tou ards extremity; 
pectus and libit© nearly smoothly scaled ; abdomen with slight domal ridges 
of hair or smoothly scaled, the claspers of male large, protrusible lateral tufts 
of long hair from base. Forewing with veins 3*4 from angle of cell ; 5 from 
above angle ; 0 from upper angle ; 9 f rbm 10 anastomosing with 8 to form the 
arable; 11 from eett* Hindwing with vein 2 from well before angle of 
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cell, 11*4 from angle ; 5 obsolescent from middle of discocellnlars ; G*7 from 
upper angle. 

1508. Ol'HTlfALMlH FCNEMMR. 

Subsp. 1 Vitheroiiie*. Leach. Entom. xxiii, p. 110 (1800); Oberth, Et, Ent. 
xvi, p. 8, pi. 1 , f. 4. 

Fore wing with the white marking* larger, the spot in middle of cell 
triangular ; the bluish markings at base, in submedian interspace, and the 
postmedial nud subtermiual series more developed. Hindwing with a black 
discoidal band separating the spot beyond the cell from the white patch in cell. 

Habitat , - W. China. Etj,. $ 72 9 HO mill. 

The genus Zamssa belongs to the Nocttmln . 

Family Noctciim:. 

Key to the mh-f amities 

A. Maxillary palpi absent. 

a. Hind wing with vein 5 obsolescent from or from 
just below middle of discocellulars. 


a 1 . Mid and hind tibia), or hind tibia* only, spined... Ayrutitw\ 

1C. Mid and hind tibia* not spined. 

a\ Eyes hairy *. .. .. IfatJmitw'. 

h ' . Eyes not hairy. 

a\ Eyes w T ith long overhanging cilia C»c»U*avo . 

b : K Eyes not ciliated I cronydhw.. 

1). Hindwing with vein f> well developed, 

«*. Palpi with the 3rd joint blunt. 
al. Frenulum of female simple. 

a : \ Abdomen with lateral anal pencils of hair... Eubluma , 


h*. Abdomen without anal pencils of hair ; 
forewing with tufts of raised scales in 

cell » .. ... SHctopterinct. 

h a . Frenulum of female multiple. 
aY Retinaculum of mule bar-shaped. 

« 4 . Forewing with tufts of raised scales in 


cell Sarrolhripiuo .. 

h\ Forcwing without tufts of raised scales 

in cell . Acantiamv , 

h\ Retinaculum of male not bar-shaped. 

a 4 . Mid tibia) spined CatocaUnu. 

h x . Mid tibia) not spined. 

a\ Eyes hairy Momino. 

1> \ Eyes not hairy. 

a\ Eye* with long overhanging cilia ... Phtriumi, 
b'\ Eyes not ciliated. 


a\ Hind whig with vein 5 from close 

to angle of cell, strong.... ...... Nachman 
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b\ Hind wing with vein 5 from well 
abovo angle of cell, rather 

weak Ermtrianm . 

fr 1 . Palpi witfh the 3rd joint acuminate II (ipminw. 

B. Maxillary palpi present Hybhtinw, 

Sub-family An kotin a.. 


Proboscis usually well developed, sometimes aborted ; palpi usually short, up- 
turned or porred ; f rons rounded, often with rounded prominence, sometimes 
with corneous plate below it, or with corneous processes of various forms ; 
evos naked, sometimes overhung by cilia, in Trirhanarta hairy ; antenna} usually 
ciliated, often poctinatc or serrate ; head and thorax clothed with hair and scales 
when there are usually crests on pro-and meta-thorax nr ridge-like dorsal crest, 
or clothed with hair only ; tibia* more or less spinose, all the tibia* being usually 
strongly spilled, in others the spines are reduced to one between mid and 
terminal spurs of hind tibia ; abdomen rarely w ith dorsal crests. Wings 
usually brood, sometimes rather narrow*, the termen rounded or crenulate ; 
forewing with vein 1 a. weak, not anastomosing with 1 h. ; 1 c, absent ; 2 from 
middle of cell ; 3 and f> from near lower angle : b from upper angle : ft from 10 
anastomosing with 8 to form the areole, 7 from the areola: 11 from cell. 
Hindwiug with veins 1 a. and b present, 1 e. absent ; 3*4 from lower angle of 
cell ; o obsolescent from middle of dmoocelhihu* ; 0*7 from upper angle or 
shortly stalked ; 8 arising free, then bent dow n and touching the cell, then 
again diverging. 

Lnrcn, — Smooth, the warts with one hair ; all the prolegs present, the 12th 
somite with dorsal hump. In the Htiiotlo* group they usually feed on flowers ; 
in the Ayrotiit group they often hide in the earth by day and emerge to feed 
at night ; the perfect insect of the former often llying in the sunshine, whilst 
the latter are purely nocturnal. 

Pupa buried in the earth, of which it form* an agglutinated cocoon. 

Ki y to the G enera. 

A. Fore tibia* with spines or claw*. 

<t. Frotis with prominence. 
a 1 , Frontal prominence rounded in front. 
a\ Krone with corneous plate below the prominence. 


u n . Fore tibia* spirted at sides MelicUptriu. 

h \ Fore tibiae not spirted at sides. 

a 4 , Forewing rather short and broad, the 

apex rounded Jtayhuea. 

h 4 . Fore wing rather long and narrow, the 

apex somewhat produced Timora. 

b Frotts without corneous plate below the 

prominence Chloridta. 

b 1 . Frona with truncate oonical prominence. 

Kyei small and reniform.. ...... * ••««» »•*«« 


Orwwffrotis. 
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h' 1 . Eyes large, rounded, 
a 3 . Fore tibia* short with three long clawia on 
imior side at extremity and short daws on 

outer side 

/>\ Foro tibi© spined and without claws .«*»»«*»* 

c ' . Fiona with slight vertical ridge ... 

b. Frons witliout prominence. 

a 1 . Head and thorax clothed with hair only 

h\ Head and thorax clothed with hair and acalea 
and with more or less developed thoracie 
crests. 

a 2 . Prothorax with ridge like crest ..... 

// 2 . Prothorax with spreading crest. 
a\ Abdomen dorsally rather flattened, 
a*. Forewing narrow, the margins sub* 

paiallcl 

b ' . Forcwing broad, triangular 

h*. Abdomen not dornlly flattened 

B. Fore iibi©, without spines or claws, 
a. Eyes lmiry. 

a ] , Eyes small, reniform 

b l . Eyes large, rounded.. 

h. Eyes not hairy. 

a 1 . Frons with rounded prominence with corneous 
plate below it... 

b ] . Frons obliquely rounded, with slight roughened 

prominence at extremity .. 

'• 1 . Frons smooth. 
o J . Mid tibiae spined, 

« \ Eyes ciliated ; thorax clothed with hair 
only 

a 4 . Palpi long, upturned , the 3rd joint porrect 

Palpi short, oblique .... 

/>\ Eyes not ciliated, 

a*. Head and thorax clothed with hair only. 
ft 1 . Head and thorax clothed with hair and 
scales. 

Abdomen dorsally flattened. 
a*. Palpi with the 3rd joint long and 

naked 

h h . Palpi with the 3rd joint short and 

slightly hairy below 

b\ Abdomen not dorsally flattened 
b s . Mid tibiae not spined, 


MkntgroU *. 
Euxoa. 

EM a . r 

Epidlia, 


JUchia. 


HtrmotiaHsa * 
LifCuphotia. 

Trichanarla. 

Tricheuroiti. 

Adimra . 
Neuroifi, 


Paraxettia. 

Isochbra. 

Myihimna. 


Epilecta. 

Trjphmw* 

Euroi*. 

ProtugrotU* 
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(taftUft TmCUANARTA. 

Ttfjji 5. 

Ala, Stand. Stett. Ent. Zeit, 1882, p. 4'.) (nec. Looh. Gant. 

1877) picML 

Trichanarta, Hmpsn. Moths, Ind., iv, p. 507 (18%) ladacmm . 

Sect. II. ( Trichanarta ). Antenna of male ciliated, 

16] 9/1. TutCBANAhTA LAD AC EN 818. 

Genus HauhcVa. 

A. Forewing with dentate postmedial line ptrdmiata. 

B. Forcwing with postmedial series of black points. 

a. Forewing with discoid al spot, no fuscous fascia on 

medial nervure . cwj^r/iwiwa. 

h. Forcwing without discoidal spot, a fuscous fascia 

on medial nervure and vein 4 jwrtnuiu. 


16196. Raguuva i*RitnusTATA, Hmpsn. Cat. Lep. Phal. B. M., iv, p. SO, pi. 
.55, f, 11 (1903). 

Head and thorax ochrsous mixed with black ; abdomen ochre ous. Fore- 
wing ochroous, suffused with rufous along median nervure, between veins 12 and 
.5 and beyond the postmedial line ; a highly dentate fuscous antemedial line; or- 
bicular small, round, whitish with fuscous outline and centre ; reniform fuscous, 
with irregular outline; the postmedial line strongly bent outwards below costa, 
then highly dentate, excurved to vein 4, then oblique and defined by white on 
•outer side *, some pale and black marks on apical port of costa and a terminal series 
of small black lunules ; cilia fuscous with a pale line through them. Hindwing 
ochreous white with ill -defined fuscous postmedial lino between veins 4 and 2, 
and slight dentate brown terminal marks on the veins towards apex. Underside 
of forewing with the reniform black, a cur rod fuscous postmedial band. 

9. Hindwing with the terminal area suffused with fuscous. 

Habitat^— Bk. E. Afiuca, Kikuyu ; Bukma, Myingyan. Exp. 22-24 mill. 

1619. Uaghuya conkbrtmsima. 

1619c. XUaftrvA rtf ksthtata, Hrapsn. Cat. Lep. Phal. B, M, iv, p. 32, pi. 55, 
f. 14 (1903), 

$. Head and thorax ochreous tinged with brown ; abdomen ochreous. 
Forcwing ochreous ; an obscure diffused fuscous fascia along median nervure 
and above vein 4 to termen ; antemedial black points on median nervure and 
vein 1 ; a curved postmedial series of black points on the veins ; a minute black 
streak on costa before apex and a terminal series of points. Hindwing 
oehrepua. 

MaMat — Punjab, Kangra. Exp, 30 mill. 

Genus CiiLomrmA. 

Typ*, 

ChMdm, Westw. J*rdine , a Net, Lebr. xxxvii, p, 198 (1841)...... virww*< 

A$pila 4 Gtien. Xoct. II., p, 174 (1852) . vime***. 

HelMmlm,—' Grote, Pcoc. BhL Boc. Phil,, iv, p. 928 (1965) .*..«« par adorn* 

JRittotfii*, HUbn, Tent toed. di/mma. 
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Proboscis fully developed ; palpi oblique, fringed with rough hair in front 
and extending to just beyond frons, which has a rounded prominence ; eye* 
flarge, rounded ; antennre ciliated ; head and thorax smoothly clothed with hair 
and smles ; foro tibia? spined at sides and with slender apical pair of claw* ; 
mid and hind tibias spined ; abdomen smoothly scaled. Forewing with vein 3 
from near angle of cell ; fi from above angle; ft from upper angle; 9 from 10 
anastomosing with H to form tho areole ; 1 1 from cell. Hindwing with vein* 8*4 
from angle of cell : « r > obsolescent irom middle of discocellularM ; G*7 from upper 
angle. 

Sect. I. (BtUotthrilm). Forewing of male with the costa dilated and thick- 
ened at middle with an elliptical patch of ribbed hyaline membrane below it 
and a more elongate patch in the cell ; the subcostal nervuro bent downwards 
-and the veins from its extremity distorted. 

A. Hindwing with black fascia* in submedian fold and on 

inner margin .. traiulocew. 

B. Hindwing without black fasoiie in submedian fold and 

on inner margin * lujakoiticta. 

1005. Chlouwf.a. tk\n*i COENS. 

lrtOft. a . Ohlomoiia hvaloktici a. 

Sect. II. ( ChloriJm ). Forewing of male normal. 

A. Hindwing with large black discoid a 1 spot ifijuacfa, 

B. Hindwing without largo black discoidal spot. 

a. Fore wing with subterminal black point above 
tornus. 

a 1 Forewing with prominent dark marks on costa 

above reniform and at postmedial band }>Mycra. 

h 1 Forewing without prominent dark marks on costa. Mtligera. 

h. Forewing without subterminal black point above 


tornus. 

a' Fore wing with the poatmodial line indistinct 

and strongly dentate ofaoleta. 

b' Forewing with the poatmodial line distinct. 

double, and hardly dentate tmulta. 


1001. a. Chloridea miwka, Linn. Hyst. Nat., xii, p. 8b(> (176G). Esp. 

Schmctl., pi. 172, ft 1-3 ; Hfibn. Bainml. Eur. ftehmett Noet, f* 

3U ; Hup. Lep. Fr., vii, pi. ll\\ f, 2. 

TIeliothi tt marifima, (Irani. Atm. Hoc. Ent. Fr. 18\T>, p. GH, pi. 7, 

„ *p$rQulariu' ) Led. Noct. Eur. p, 230 (18f>7). 

„ adautta, Butl, 111. Het., B.M. 19, pi. 40, £. 4 (1OT#). 

Head and thorax pale-brownish tinged with olive ; abdomen olive -grey 
irrorCted with black, thickly on dorsal surface, the anal tuft tinged with rufous. 
Forowing pale olive-grey ; the sub-basal line represented by black point* below 
•costa and ceil ; an indistinct irregularly dentate antemedial line ; the orbicular 
usually represented by three black points in the form of a triangle ; reniform 



THE MOTHS OF INDIA . 


445 


indistinct dusky or prominently black with black pointK round its edge ; 
an indistinct dentate medial line from cell to inner margin often with an 
oblique shade on its inner edge to the antemedial line at inner margin ; the 
poatinedial line indistinct, dentate, with black points on the veins at extremity 
of teeth, bent outwards below costa, angled inwards above vein ft arid incurved' 
below vein 3 ; a brown band between the poatmedial and subtenninal lines 
l>elow vein 3 extending to the medial line ; the subterminal line pale with dark 
mark on its inner side at costa, and points on the veins, slightly angled outwards 
at vein 7 and incurved below' vein 3 ; a terminal series of black points or spots. 
Hindwing oehreoww white ; the inner and costal areas suffused with black ; 
a large black discoidal spot ; the terminal area black, its inner edge angled 
outwards at veins 4 and 1 and meurvod between those points ; a bidentate 
pale subcostal patch between veins 2 and 4 ; cilia white with fuscous line 
at base towards apex. Underside whitish ; forewing with the basal half 
of inner area, the orbicular, reniform and postmedial band black ; hindwing 
with the markings of underside showing indistinctly through. 

Habitat. — Kuropk : CaKakiks ; Syria ; K. Tuukistan ; Amchlasd : Japan : 
China ; Ptn.iau, Himsa, Kashmir, Sinde Valley, Dra*. Erp. 2f‘-38. mill. 

1002. ClIUmtHEA PXLTIGfCRA. 

1 r,o:t. Chlokidk v nuihciEiu . 

1001. Uiu/huhea oiwolKta, Fabr. Ent. Syst. 3.1, p. 450 (1703). , 

Noc.ttui urnugera, Hftbn. Saturn!. Eur. Schmett, Noct., f. 370 (1827). 

ITeliothi h pulveroM) W 1 k . , x i , C 88 ( 1 057). 

„ couftrltt, Wlk., xi, 000 (I 857). 

Thalpuphila rubrrtrrn*, Wlk., xv, 1082 (1858). 

Ifaliothi* uniformity Wllgrn. Wien. Ent. Mon, iv, p. 171 (1800), 

„ pnuctifjfira, Wligin. Wien Ent, Mon, iv, p. 171 (1800), 

,, umbrmm. Oroto. Proc. Ent. $oc. Fhil./i, p, 210 (1803), 

1001. i» Culorihf.a ashplta, Guen. N r oci. II, p. 178 (1862). 

Heliothh temppmki* Wlk, xi, 080 (1857). 

,, mparala, Wlk, xi, 001 (1837). 

a Marinea, Moore, P. Z. S., 1 881 , p, 302, 

Head and thorax orange tinged with red-brown; fore tibieu brown above; 
abdomen orange ; forewing orange tinged with red-brown, the veins rufous ; a 
double curved noMmsal line from costa to submedian fold ; the antemedial 
line double, sfcrtnsgly waved, the inner line indistinct ; orbicular and reniforxn 
with dark centres and brown outlines, the former round ; the medial line 
oblique from Costa to median nervure where it is angled, then incurved ; the 
fKwtmedial line double, bent outwards below costa, slightly incurved at disoal 
fold, incurved below vein 4 and with its inner line minutely waved and slightly 
ougled outwards at vein 1, the area beyond it brownish to the subtenninal line 
which is angled outwards at vein 7, dentate inwards to the postmedia! line 
ai veins and outwards io termen at veins 4. $ * S ; cilia rufous. Sinking orange*- 
yellow j the terminal area broadly black with somewhat sinuous inner edge 
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with poslmedial lifto jtixt Ufore it between 6 find 2* t r. denude of ft re— 
wing with the orbicular and reniform blaok ; both wmga with blackish land 
beyond the postmedial line except on inner area of forewing and costal area 
of hind w mg. 

Habitat . — W. Aprica ; Japan ; Corea ; China : Formosa ; Punjab Knlu, 
Sultanpnr, Allahabad : Bhutan ; Bombay ; Ceyi.on ; Burma, Hxipaw ; Java ; 
Australia ; Samoa ; Tauiii ; £iy<. 24-J6 mill. 

Larra. Hmpsn. 111. Het. B M. i.%. p. i»2 PI. 176, f 22. 


Genus M i u<’u.n ni v. 

MeUeUptria.— Ilubn. Verz., p. 262 (1827) 

CantlujliiUa. — Bull Trans. Eut. Son., 1886. p. 406 


Type. 

fcti/osa. 

jHillida. 



Mfilicleptria sentow , £ j 


Proboscis fully developed ; palpi obliquely porrect to juBi beyond frons, atttl 
slightly fringed with hair below ; frons with rounded prominence with corneous 
plate below it ; eye# large rounded ; antennte of male ciliated ; head and 
thorax smoothly clothed with hair and scales ; fore tlbiie short and brea& 
with long curved claw and two spines on inner side and shorter claw or spine- 
on outer ; mkl and hmd iibi® spined, Porewing with veins 3 and 5 from 
close to angle of cell , 6 from upper angle ; 9 from 10 anastomosing with 6 to 
form the areole ; 4 from cell. Hindwing with veins 3*4 from angle of cell* 
5 obsolescent from middle of disooeeliulars ; 6*7 from upper ingle. 
ft j ct. II, {MfilicUptria), Forewing of male without glandular swelling on 


costa. 

1604. Mt:um ptwv soutosa. 

Genus Timoha. 

Typf. 

Timoru Wlk., i\, 132 (1856) * nnegalenMi. 

Sophaga, Moore, P. Z. ft., 1881 , p. 362 . sinuate, 

Dorikn, Moore. P Z. S„ 1881, p. B63 * muguinvtetdti* 

JfaeaJia, Moore, P. Z. ft., 18H1, p, 364 * radial a. 

PradcUto, Moore, P. Z, ft,, 1881 , p. 364 fcaglW/. 

Cttrvhaw, Moore, P. Z. ft., 1881, p, 836 ... **., lancwUilQ. 

BMawa,Orvte Can. Ent. xv., p. 4 (1883) , ... Julia. 


Proboscis fully developed ; palpi porrect to just beyond from and fringed 
with hair bel >w ; frous with roundel prominence with corn:ous plate 
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it ; eyas large, rounded ; antennae of male ciliated ; head and thorax clothed 
with hair and scales; fore tibia? short and broad, with long curved claw on 
inner side and short claw on outer ; mid and hind Ubue spined ; abdomen 
smoothly scaled. Fore wing rather narrow, the apex somewhat produced ; 
veins Sand 5 from near angle of cell; 6 from upper angle ; U from lit anastomos- 
ing with 8 to form the areole, which is long and narrow ; 11 from cell. Hind- 
whig with veins 1*4 from angle of coll, rarely stalked ; 0 obsolescent froin 
sniddlc of disco cellular# ; 6*7 from upper angle. 

Sect. II. Forewing of male without glandular swelling on costa. 

A. Hind wing of male with veins 1*4 stalked. 

1618. TimOua pnxA. 

B, Uindwing of male with veins .1*4 from cell. 

a. Forewing with oblique posttnodial pink band with 

white points on it ... dtcortiia. 

h, Forewing without poatmediul pink band with white 
points on it. 

a 1 . Forewing with terminal series of black points. 

«*'. Forewing with dentate postmodial line. s/ntrrtta. 

b\ Fore wing with curved postmedial series of 

points ... ... aurwla . 

h 1 , Forewing without terminal series of black points. 
a . Fore \v mg with curved postmedial series of points. 

Forewmg not irroraied with black, 
a*. Foresting golden yellow with fiery rod 

streaks on the veins ..... MitguntoUmtCL 

h\ Fore wing yellowish, the costal area 

tinged with pink, the inner area with 

fuscous . Micta. 

Fore wing irroraiod with black irrarata, 

b u Forewing without postmedml series of points, 

't‘ 3 Forowing with black point at upper angle 

of oell ......... bimaetdata. 

b' Forewing without black point at upper angle 
of cell. 

a 4 Forewing with prominent black fascia on 

median narvure uigmtriafn, 

b A Forewing without prominent black fascia on 
median nervurc. 

** Forewing with well-defined pink fascine 
on costal and inner areas. 

Forewing with the costal fascia 
broad,*.*..,.* /tfnwokito 

A* Fore wing with the costal fttsoia nor- 
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h' Forewing without, well-defined pink 
fascine on costal aad inner areas. 
a" Forewing with white fascia in discal 

fold. 

a" Forewing with the ground-colour 

ochreous . , fiavia. 

h~ Forewing with the ground-colour 

chestnut hkitiala . 

<■' Forewing with the ground-colour 

flesh - red terracotta . 

J : Forewing with the ground-colour rose 


pink. 

a" Forewing with the inner urea not 

hu if used with fuscous heatrix. 

b ' Forewing with the inner area suf- 
fused with fuscous radiata. 


!/• Forewing with yellowish fascia in discal 

fold 

a' Forewing with the inner area mil! used 


with fuscous. 

a s Forewing with the cilia wholly pink, mdaphua. 
h H Forewing with the cilia white-tipped 

except at apex and tornus ... tonla. 

<r Forewing with the cilia wholly white- 

tipped .. alhicilta. 

U Forewing with inner area not suffused 

with fuscous modeuta. 

c." Forewing without fascia in discal fold. 
a Forewing ochreous artanvidfiit* 


Id Forewing white ...... hololevea. 

1 A OK. Tjmoka d kook at a. 

1611. TlMOUA fllKCATA. 

1613. TlMOKA AKKE01.A. 

1610. TlMOKA SANtJUINoLKNTA. 

1614. TlMOKA KNCTA. 

lfllh. Tjmoka utnoKvrA 

1616. TlMOKA HIMACVliATA. 

1 616a. TlMOKA NiiikiSTRiATA, llmprai. Cat. Lop. Phal. % M.iv, p. 110, pi, fi8, 
£.2(11103). 

Head and thorax pale dull brown ; antenna and abdomen whitish. Fore* 
wing pale rose-pink ; a black streak on median nervutfo extending to ju«4 beyond 
the cell ; a broad yellowish- white fascia below the cell extending beyond tile 
cell to vein 4 ; a yellowish- white streak in discal fold f tom middle of cell to 
termed and a slight streak above veins 67. Hindwing whitish, the terminal half 
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tinged with fu»cous brown. Underside of forewing Miff used with fwwcu*. 
Habitat. — MaiiKAS, Belgnum. Exp. 30 mill. 

1007. TlMOUA LAN CEO LATA. 

Adimra tplendem, Druce, P. Z. 8., 1887, p. 085. 

Adimraimituta , Bruce, Biol. Centr. Am.Het. 1, p. 301, pi. 38, f. 0 (1880). 

1607/*. Timoiia cuokntata, Moore, P. Z. S., 1881, p. 307; Butl. Ill Ilet. 
B. M. Yii., pi. 130, f, 0. 

Cnruhma marginal** , Moore P. Z. S„ 1881, p. 307. 

Head and taguhe oehroous tinged with brown ; antenna; whitish ; thorax 
whitish, slightly tinged with pink ; alKlomen ochreous. Forewing ntraw-yellow ; 
tho costal and inner area* purplish pink, the inner area more or less strongly 
suffused with f usoouh ; cilia often pink or tinged with pink ar, tips. Hindwing 
straw-yellow, often more or leas strong!} 7 tinged with fuscous. Underside of 
forewing often suffused with fuscous towards base. 

Habitat. — Pcn.tan, Kultanporo, Kala Pani, 8iiula, Dharmsala Exp. 25-30 mill. 

1007 b. Timoua fiayia, Hmpsu. Oat. Lop. Phai. B. M. iv.,p, 1 13, pi. 58, f. 0 
(1003). 

Head and thorax oehroous tinged with brown ; abdomen ochreous. Fore- 
wing ochromis ; the subcostal and median uervures and nervuies streaked with 
pink ; » white fascia in diseal fold from middle of coll to near termen with n 
alight fuscous streak below it on vein 5, Hind wing ochreous white. Underside 
of fore wing with diffused fuscous streaks on the veins. 

HMttt.~ Bomiuy, Mhow, Deccan; Madras Belgaum. WynAd, Exp. $ 24, 
9 20 mill. 

1600. TlMOKA 1UVITTATA. 

Iflu7. Timora terracotta, limpsH. 111. Hot. B, M„ VIII., p. 71, pi. 144, 
f. 22(1801). 

Head and thorax dull brown, the metathorax pinkish ; abdomen ochreous. 
Forowing deep flesh -rod ; a yellowish streak in basal half of Muhtnedian fold ; 
a white fascia in diseal fold from middle of coll to termen, d< fined above and 
below by fuscous streaks ; the veins of terminal area slightly streaked with 
white. Hindwing white* tinged with fuscous except towards br.se, and in female 
slightly with pink. Underside of forewing fuscous, the marginal areas pinkish. 

Habitat. -Nuumkik ; Tkavanoork, PiroiAd, Exp. 30ii.il], 

1612 . Timora mcathix. 

1612 a. Tim oka it aim at a, Moore, P, Z. S., 1881 , p. 364. Hntpsn.. Cat, Lep. 
Phai* B M.,IV. ? j>. IN, pi. 58, f. 14. 

,(J. Head and thorax pale brownish, tinged with pink ; abdomen ochreous, 
suffused with brown* tho ventral surface whitish. Forewing dull pink, the 
inner half suffused with brown; the costal edge whitish; a white fascia 
through the eel] to termen, attenuate at extremities ; a white fascia in basal 
half of submedwn fold ; the veins of terminal area streaked with white ; cilia 
whitish and pmk. Hmdwiog fuscous brown, the cilia mixed with w hit*. 
Underside of fore wing with the ground-colour fuscous. 
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Habitat.— Punjab, Manpuri. Exp. 24 mill. 

1612 b. Tim or a metaphjca, Hmpsn., Cat. Lep. Phal, B. M., IV v p. 115, 
pi. 58, f. 16 (1908), 

9, Head and thorax dull brown, the latter tinged with pink; abdomen 
ochreous, doraally tinged with fuscous, Forewing purplish-pink, the inner 
area suffused with fnsoons ; traces of a pale fascia in disoal fold from middle* 
of cell to near termon. Hindwing fuscous brown; the termen pinkish ; the 
cilia pink at base, whitish at tips, Underside of forewing f osoous except mar- 
ginal areas which arc ochreous tinged with pink* 

Habitat.— Bku>ociii«tan ; Punjab, Mandi. E:rp. 28—30 mill. 

lG12c. Timoka tost a, Moore, P. Z. 8., 1888, p, 411* Hiopsn. Cat. Lep. 
Phal. B. M., IV., p. 115. pi. 58. f. 17. 

Head and thorax pale yellow-brown, metathorax and legs tinged with pink ; 
abdomen achroous white. Forewing with the apex somewhat produced and 
acute, pink thickly irro rated with darker red; the costal edge pale ; traces of a 
pale fascia below T base of coll ; a pale fascia in disoal fold from middle of cell to 
towards tomien, narrowing to a point at extremities ; a terminal series of slight 
dark points ; cilia white- tipped, except at apex and towards tomus. Hind wing 
yellowish-white, the median nervulos and temien in female slightly suffused 
with pink. Underside of both wings pale ochre oils, the costa and tennen tinged 
with red. 

Habitat Punjab, Kulu, Buitanpore, Dh arms A la. Exp. 34 mill, 

16 Fid. Timor a almcilta, Hmpsn. Cat, Lep. Phal. B. M., IV., p. 115, pi, 58,. 
f. 19(1908). 

£. Head and thorax dull brown, the latter tinged with piltk ; abdomen 
ochreous, doraally tinged with fuscous. Forewing ochreous, the costal area, 
except costal edge, median nervulc and nervtile* and vein, with diffused pink 
streaks ; the inner margin suffused with fuscous ; the terminal area suffused 
with pink ; cilia pink at base, white at tips. Hindwing ochreous, suffused with 
fuscous ; the cilia ochreous, Undemde of forewing fttMJOua, the marginal arena 
ochreous. 

Habitat. — Sikkim, Exp. 26 mill 

1017<*. Timoka mopbsta, Moore, P. Z, S., 1881, p. B66, Hmpan.Cat. Lap. PIuML 
B. M., IV., p. 110, pi. 58, f.20. 

Oumba»a caltimaria, Moore P. Z. S„ 1881, p, 307. 

Pale brownish ochreous ; head and thorax brown in male ; leg* tinged 
with fuscous. Forewing sometimes with slight pink tinge on costal and inner 
areas ; slightly paler fasciae in discal and submedian folds. Hind wing paler, 

Habitat.— Yv nja n , Manpuri ; Jiibbnlpore, Bombay. Exp. 94~~30 mill. 

16J7. TlMOJU AKTAXOIDES. 

16175, Timoua iiObor.EUCA, Hmpsn. Cat. Lep, Phal. Bi J<. # ; $V., J 1'^; 
pi. §8, E 23 (1903). 

Head, thorax and abdomen white, slightly tinged with fusaotta brow**;, 
wings silvery white, the oosfca of forewing slightly tinged with brown. Under? 
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aide of forewing suffused with fuscous to near tormon below costa only, or 
the median nenrule, or inner margin. 

Habitat '—'K wymh'S i a ; Madras, Belgium*. I>p. 24 mill. 

Genu* Aimuiu. 


A. Forewing with the cilia wholly pink ... 

B. Forewing with the cilia white-tipped. 

u Fore wing largely suffused with grey and irrorated 

with fuscous atriuMu*. 


h Foruwing not suffusod with grey and irmmled 
with fuscous, 

a 1 . Forewing with the costal and inner areas more 
or less prominently soft used with pink, the 
cilia pmk at huso muryinuh*. 

I i 1 . Forewing with the coital and inner areas not 
tinged with pink, the cilia ochreous at 
ba»e ♦ ..... fitraminm, 

KiOOo. Anisunv nr ms, Moore, P, Z. K., 1881, p. 369. Hmpsri. Cat. Lep. 
piml. II. M* IV., p. nil, pi. 68, f. *26, 

Head and thorax dark red-brown ; pectus and logs ochreous mixed with 
rufous ; abdomen ochreous. Forewing golden-yellow ; the costal area white ; 
broad deep pink fascine on costal and inner areas ; the base of inner margin 
fuscous ; termen and cilia pink. Hindwing ochrcous, the veins and terminal 
area suffused with fuscous. Finierstde of forewing fusoou^ with ochreotm 
streak just beyond and below' ond of cell ; the terminal area yellow, pink at 
costa. 

Uaittiai . — Sikkim ; Assam, Khasis ; QrnKNsniNr*. />//. 32 mill. 

1600, AniKHRA ATf lNHONT. 

1006, Adwiiv MAtuuNtus, Wlk. XII. HIM, (1857), 

fhlMh dtliriu, Bold, , Keis. Nov., p). 106, f. 40 

Adbtura Moore, P. Z, S., 1881, p, 360. 

IfifHlh. AdtkUka STRAMtXKA. Bmpan., Ann 8. Afr* Mus II., p. 258 (Uh*2) ; 
id. Cat. Lop. Phak B. M., IV , p ,121, pi. 58, f. 28. 

Pale straw yellow } sides of palpi and from, the neck behind tho eyes, ami 
ttpperside of fore andmid legs red Anrown. Forowing with t|»e costal edge white ; 
somewhat paler streaks in and beyond cell and below the eell and vein 3 ; indis* 
tifcofc dark points in and beyond upper anglo of cell and a p< stmedial series 
curved from coat* to vein 4, then Wbliqiie to submediau fold* Hindwing whit- 
ish, suffused with straw colour towards termen. 

WamilaM) ; Bombay. Deesn. JRtp. 24 mill, 

Genus Is<k ukoha. 

hieklora, ^Uwh Qtatt. Ent. Zeit,, 1882, p, 39 vtridh. 

Proboscis folly developed ; palpi short, oblique, fringed with long hair in 
froofc j frons smooth 5 eyes large* rounded j antewra? of male bipectinated with 
Opodoi?Wto brattehes to ope s * head ,and thorax clothed with M* only ; fore iib'w 
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fringed with hair ; mid ami hind tibia; spilled ; abdomen dorsuliy clothed with 
rough hair towards ban© and laterally fringed with hair. Forewing with the 
apex somewhat produced ; veins 14 and f> from near angle of coll ; 0 from upper 
angle ; 9 from 10 anastomosing with 8 to form the areolc. Ilindwing with veins 
9*4 from angle <»f cell ; 5 obsolescent from middle of discooellulars ; 0*7 from 
upper angle. 

Sect. T. An teu mo of female bipcctinat© with short branches. 

1948. Isochloha (ihi.ouopti.ka. 

Sect. I f . Antemuc of female Mnrmtv. 


1947. Isocm.ouA viunus. Stand, Suit. Ent. Zoit., 1882, p. 59 : Alj.h. Hot, 
Soc. But. Boss, XVII, p. 78, pi. 2, f, b. 



I Aochluva ri rill in £ {. 

I noth lorn alUritta , Alph. Hor. Soo. Ent, Kokh, XXV3, p, 448 (1892): ;d, Rom. 
Mem., IX., p. 42, pi. 1 , f. 5. 

N onagri a fu»c,o rire,u* t Hmpsn., Moths, litd., II., p. 28b (1894). 

Habitat.— Bikkuia ; E. Tukkj:ktan ; Timet ; Kashmir. 


(ie.miH Ouos.vo items. 

Tf/i/f. 

Orouayrutn, Hmpsn. Eat. Lep. Phal. B. M., IV., p. 1115 (1909),,, moot ava. 
Proboscis fully developed ; palpi obliquely upturned, the 2nd joint fringed 
with long hair in front, the 9rd moderate, porrect ; frons with truncate conical 
prominence ; eyes small, elliptical ; autenme of male minutely serrate and 
fasciculate ; head and thorax clothed with rough hair ; tibia; apined. Forewing 
rather narrow ; vein 9 and 5 from close to angle of cell ; ti from upper angle ; 

9 from 10 anastomosing with 8 to form the areole ; 11 from cell. Hindwing 
with vein 9*4 from angle of cell ; 5 obsolescent from middle of discocellukir* ; 
0*7 shortly stalked. " 

A. Forewing with the orbicular produced to a point confluent 

with the reuifarm amphora. 

B, Forewing with the orbicular not produced to a joint cmhwirmtiv. 

16l9d. Onos vuuoTjs amphora, Hmpsn. Cat. Lep. Phal. B, M. IV, p. 195, ph 

59. f. 17 (1909). 

Head and th >rax grey mixed with pale brown; iogulte with medial 
black line ; abdomen brownish grey. Forewing grey suffused with pale brown, 
and slightly irrorated with fuscous ; the stiMias&l line represented by obscure 
black points below costa and cell; the ante medial line indistinct, blackish. 
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and slightly angled outwards in coll and very strongly above inner margin ; clavi- 
form slightly defined by black ; orbicular and roniform with brown centres 
and whitish annuli defined by brown, the former produced to a point confluent 
with tho latter, the cell below it suffused with dark brown ; the postmedial 
line minutely dentate, bent outwards below costa and oblique below vein 4 ; 
tho ftab-tormmal line whitish, dentate, defined on inner side 1»\ a series of small 
obscure dentate dark marks; u tonninal scries of black points ; cilia whitish 
with a dark line through them. Hind wing pale, suffused with fuscous brown 
and with a darker terminal line ; the underside whitish with small disooidal 
spot and curved posimodial line. 

Habitat.— -Kanmmik, Dighit Pass, 15,000'. Exp, 50 mill. 
lOllV, Olios Art items <*AsiimiuT’Ns 18, Hmpftn. Cat. Lop. Phal. B. M. IT, p. 150, 
pi. 50, f. *20 (1003)* 

Hoad and thorax black brown mixed with Mine gvry ; abdomen fuscous 

/gv brown. Fomwing 

pale brown mostly 
suffused with black 
5 leaving a pale fascia 

below costa ; an 
indistinct curved 
ku 1>* basal line from 

costa to Hubtnedian fold : the antomedial iin 1 slightly defined by brown on inner 
side, slightly waved, oblique from costa to above inner margin, where it is 
strongly angled ; ebiviform defined by black ; orbicular and rtniform with brown 
centres and pale brown annuli defined by black, the former Miiull, tound, the 
latter narrow ; i he post medial line minutely dentate, angled outwards at vein 
7, then vory oblique, defined on outer side by pale brow n emitting streaks 

defining the dark veins to tho Hubtormiiial line, which is pale, defined by 

dentate dark marks on inner side, angled outwards at vein 7 ami ex curved nt 
middle ; a fine terminal dark line and line at base of oeiia.. Hindwing pale 
fuscous brown ; the cilia white with brown Hue at base ; the underside whitish 
the costal and terminal areas suffer ed w ith brown, a slight discoidal point. 
Habitat— Kahhm hi, Kardong, 14,000', Exp. 30 mill. 

Genus Mini Art koto, l ype. 

Mieragroti*, Hmpsn. Oat. Lep. Phal, B. M. IT., p. 143 (1303) ... nxylidtt. 
Proboscis rather small ; palpi short, oblique, fringed with hair below ; Irons 
with truncate corneous prominence with raised edges and curved corneous plate 
below it ; autorime of male minutely ciliated ; head and thorax clothed with 
haiy and scales ; fo re iibius short and broad, spined at sides, with two long 
curved claw# on inner aide at extremity, and short claw or claws on outer ; mid 
and hind tibiae spined. Forewing short, the apex rounded ; veins 3 and f» from 
near angle of cell ; tl from upper angle ; 9 from 10 anastomosing with 3 u> 
form the areole ; 11 from cell. Hindwing with veins 3 4 from angle of cell; 
5 ob«bloiicdttt ftotn middle of disoocellnlara ; G*7 stalked. 
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1 G W. — Mtcu.vi Korig axyli i>kh, fimpin, Cat. Lep. Phal. B. M. IV., 
<p. 160, 1 003. 



Micmgrotia axylidee 5 

Head and thorax ochrcous mixed ■with fuscous ; paiagia with a purplish tinge ; 
tarsi with black and pale rings ; abdomen ochreous tinged with fuscous brown. 
Forowing greyish ochreous sufluscd with purplish brown : the veins streaked 
with blackish ; two fiae pale streaks iu base of cell ; the antemedial line double 
the inner line indistinct, dentate and angled strongly inwards on subcostal and 
median nervnres and vein l ; orbicular and roniform small with blnckish centres 
and pale annuli defined by black, the former round, the cell between them and 
area above it suffused with fuscous black ; traces of an oblique shade from 
lower angle of cell to inner margin ; the postmedial line indistinctly double, 
dentate and produced to black and white points on the veins, bent outwards 
below coata, incurved at discal fold and below vein 4 : a terminal series of black 
points. Hindwing yellowish white, the costal area and terrnen idightly tinged 
with brown ; the underside with the costal area irroruted with brown, 
flahtfat. — Pun.iaij. Mean Moer ; SrNi), Bhug.j&rp. $ 25, 9 30 mill. 


Ueuus Euxoa. Type, 

Kami, Bftbu., Vers., p. 200 (1827) decora. 

Hhyacia, Hiibti., Vers., p. 209 (1827) Impeta, 

Af metis, Hlllm., Vora„ p. 210 (1827).. decora, 

Mctaxyia, Hftbn , V ers,, p, 223 (1827) ritta, 

JitOaitTJ as, Hubn., Vers,, p. 225 (1827) . ... ohelinca. 

Scotia, Httbn., Vers., p. 22b (1827) cinerea. 

Hr otis, Httbn., VoiX, p. 228 (1827) nigriems. 

Agronoma, Hubn., Vera., p. 227 (1827) ........ .. crassa, 

'Georyx, Httbn., Vers., p. 227 (1827) •**.. segtMs, 

Telmia, HLubu., Veuz., p. 227 (1827) curmria . 

THrapyrgia, Wlk., XXXIII, 711 (lf8f>)... porphyricdUie* 

FAegarda, Wik„ XXXHI, 712 (1805) porphyrieolU $ 

ri6Qu*cU)j)otla t (4 role, Bull. Buff. Soc. Nat. 8ei., 1. p. 

138(1873) Urisi, 

fPrhifrouH, Stand, Stetl. Kwt* Zeit. XXXVIII, p. 187 (1877) einynlaris, 
€ameadea t Orote,Oan. Ent. XV, p. 4 (1883), Nec. Bates Col. 

1889 rwxrm*' 

FaragroUs, PntU., Can. Knt, XV. p. 4 (1883) »•»«.. mwrens, 

{?Iwriz&groMs, Smith, Bull. U. S* Nat* Mui. XXXVIII, p, 

98 (1890) .+*«#« »«« •<*.••« ... #..«*•«• ♦*«)*»*•.«*•****♦* ••«»,***..•*<** aujdkari^ 
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HMxagrotia, Smith, Bull. IT, 8. Nat. Mus. XXXVIII, p. 103 

( 1820 ) oeoiim*. 

Agrolia, lliibn., Tent ined .. leuetii. 


“ ' 't * ” " ” OOJ/D 0*0, 

Proboscis fully developed ; palpi upturned, the 2nd )oint fringed with hair 
in front, the 3rd moderate ; itafe with truncate conical prominence with raised 
rim ; venture hairy ; tibiae strongly spined ; pro- and meta- thorax with rather 
spreading crests. Forewing with veins 3 and 5 from close to angle of cell ; « 
from upper angle ; 9 from 10 anastomosing with 8 to form the areole ; 11 from 
coll. Rind wing with veins 3*4 from augle of cell ; l obsolescent from middle 
of discocellnlnrs ; 6*7 from upper angle. 

Sect, 1. (Scotia), Antennas c f male hipectinate with moderate branches 
the apical third narrate, 

A. Hindwing white, the terminal area more or let** tinged 


with brown, in female only tegelia. 

B. Hindwing more or lew anlluaed with brown, especially 

in fomale cofticea. 


1620. Ecxoa segf.tib, Schiff. Wien Verz., pf. 81. 252, f. 3. a. b. (1776) 
Hiibn Eur. Hchmett. Noct„ f. 147. 

Noatua prtrcor,, Hllbn. Eur. Sehmott. Noct.., f. 369 (1827) nec Linn. 

„ fr.rrida, Hfibn Eur. Kohmott. Noct.,f. 711 (1827). 

Agrolia aicula, Boiad. (Jen. and Ind. Meth„ p. 109 (1840). 

„ dimidia, Zell. Iris, 1847, p. 439. 

„ ikania, (Jnen. Noct, 1, p. 276 (1862). 

„ marginalia, Wlk. X. 339 (1856). 

„ obliviosa, Wlk. X. 34(1 (1856). 

„ a versa, Wlk. X. 346 (1866). 

„ corrida, Wlk. X. 345 (1856). 

„ dtnliculota, Wllgrn. Wien. Ent, Mon. IV., p. 168 (1860). 

,, conipuroata, Wlk. XXXII, 696 (1865) ; Moore, Lep. Ceyl. Ill, 
pi. 146, f. 7 ». 

„ repulta, Wlk. XXXII, 696 (1865). 

„ oertificata, Wlk. XXXII, 697 (1866), 

„ ingrata, Butl. A. M. N. H. (6) l, p. 162 (1878) ; id. 111. Het. 

B. M. II., p. 27, pi. 29, f. 9. 

„ pallida, Stand 8 tett. Ent. Zeit. 1881, p. 423. 

„ fucota, Buti. Trans. Ent, Soo., 1881, p. 179. 

.. htia, Swinh. P. ZJth. 1886, p. 444. 

1621. Buxoa cobticea, Sohiff, Wien. Vera., «1, 13 (1776) j Hftbn. Samml. 
Eur. Sohmett. Noet., f. 145. 

Noctua tituxra, Prr. ftaitr. Bur. Schmett, 544. 2 (i 887). 

**• obieura, Pa. Beitr. Eur. Sohmett, 628. 1. 2 (1827). 

„ tranmum, Wlk. X. 354 (1 866). 

Agtatkfmttm, Moore, Up. Atk., pa 116 (1882), 

„ MWWWI, Staad,;Eom. If 4m. VI, p, 48 (tf#*)- 
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8©ct. II. ( Exarnk .) Antennaj of male bipectinatc with short fasciculate 
branches, the apical part serrate. 

A. Hindwing white, the terminal area often tinged with 

brown. 

a Forowing with the veins of terminal area defined 
by pale dentate marks. 

a 1 Forowing with the claviform pointed at extremity apin{fera 

b 1 Forewing with the claviform toundod at extre- 
mity obelhcaab. fictili*, 

h Forowing with the veins of terminal area not 

defined by pale dentate marks.. obfiluca, 

B. Hindwing entirely suffused with brown........ tibeianu* 

1622. Euxoa svinifkra, Hiibn. Samml. Eur. Schmett Noct. i\ 380 (1827), 

Telmia spinula, Hiibn. Yer a., p. 228 (1827). 

Agrotix bivonica, Koll. Riigel’s Kashmir, iv #) p. 480 (1848). 

„ exigua, Koll. Httgel’n Kashmir, iv, p. 48] (1848). 

„ spienlifera, Guen. Noct. 1, p. 266 (187)2 , 

„ amlifera Guen, Noct. 1, p, 266 (1852). 

„ feritia , Fold. Hois Nov. pl.il 10, f. 12 (1874 . 

, , hodnm, Oberth. Et. Ent. iil, p. 45, pi. 5, f. 8. (1878). 

1622a. Euxoa obelirca. Schiif. Wien. Yorz, p. 80 (1776), Hiibn, Samml, 
Eur. Schmett. Noct. f. 128. 

Noctua pnris, Hiibn. Samml. Eur. Schmett. Noct. f. 416 (1827). 

„ pratt cola, Hiibn. Samml. Eur. Schmett. Noct. f. 567 (1827). 

„ fictili* , Hiibn. Samml. Eur. Schmett Noct. f. 710 (1827). 

Agroth villknii, Guen. Ann. Soc. Ent. Fr. 1887, p. 178, pi. 8, ft’. 1*2. 

„ declaraua, Wlk., x , 347 (1856). 

Hoad and thorax fuscous mixed with grey ; toguleo with blackish medial 
line ; tarsi banded with black ; abdomen grey-brown. Forewing purplish-brown, 
the inner and terminal areas paler ; the costal area suffused with white to the 
postmodial line ; a black streak below base of cell ; an indistinct sub-basal line, 
curved, from costal to snbmedian fold ; a double waved antomedial line from 
subcostal nervure to vein 1 ; claviform defined by black ; orbicular and 
reniforra large, grey-white defined by black, their centres slightly defined 
by brown, the cell before and between them suffused by blackish, the orbicu- 
lar oblique elliptical ; the postmedial line minutely dentate, indistinct, bent 
outwards below costa, excurved to vein 4, then incurved ; the subterxninal 
line pale, defined by slight dentate dark marks on inner side ; the area beyond 
it darker exoept at apex, angled outwards at vein 7 and dentate at veins 
4*3 ; a terminal series of black points. Hindwing white, the veins and 
termen tinged with brown, more strongly in female ; the underside with the 
costal and terminal areas irrorated with brown, a slight dark discoidal spot. 

a 5. 1 fiteilia. Forewing with the veins of terminal area defined by pale dentate 
marks. Head, thorax and forewing usually much more achroous, 
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ab . 2 ruriu, Hoad and thorax much greyer-brown, fore wing grey-brown 
irrorated with dark- brown and black ; no black below base of cell ( r in cell , 
the antomedial lino complete and more strongly angled outwards above inner 
margiu ; hindwing more tinged and irrorated with brown. 

Habitat. — Europe ; Algeria; Armenia; Asia Minor; W. SimcniA ; W. 
Tcjrkistan ; ? Amureand ; Kashmir ; Kuijar ; Nulira. Exp. 38-40 mill. 

1(127. Euxoa tiuetana, Moore, A. M. N. H. (5) 1. p. 233 (1878) ; id. 
2nd Yarkand Mission, p. 10, pi. 3, f. 16. 

Agrotin mudwta, Moore P. Z. S. 1881, p, 331. 

„ mouticola , Hmpsn. Moths Ind. ii., p. 183 (1894). 
/jTa6</a/.—LAHonL ; Leh ; Kashmir, Kajaori, Goorais Valley, Parra Larcha. 
Exp. 38 mill 

Heot III. (Euxoa.) Antennae of malo strongly serrate and fasciculate. 

A. Forewing with veins 3* 4* 6* 7 defined by pale streaks 

strongly indenting the subterminal line Bubspimfera, 

B. Forewing with veins 3’ 4* 6* 7 not defined by whitish 

stroaks indenting the subterminal line. 
a Forewiug with the cell not filled in with black. 
a 1 Forewing with more or less prominent pule streak 


on median norvu re cunoria . 

b l Forewing without pale streak on median uervure. 
ci* Forewing reddish or fuscous brown. 

a : ‘ Hindwing brown, pale towards base nyckpi *. 

b H Hindwing uniformly sufl'nsfod with brown ...... bwirami. 

b* Forewiug grey brown .. oowpicua. 

b. Forewing with the cell filled in with blackish ulandica. 


1622 b. Euxoa subspinifeha, Hmpsn. Cat. Lep. Phal. B. M, iv., p. 205, 
pi. 61, t 19 (1903). 

$ Head and thorax oohreous mixed with white ; abdomen ochrcous, the 
ventral surface whitish irrorated with pale-brown. Forewing w hitish sufimed 
with yellow-brown above submedian fold, in end of cell, and above veins 2 to 6 ; 
the veins with slight dark streaks ; the costa irrorated with fuscous, with double 
dark stria? representing the sub-basal, ante and postmedial lines, and some white 
points towards apex ; olaviform elongate and defined by black ; orbicular and 
reniform defined by black, the former very elongate and confluent with the 
latter ; the subtominal line represented by a series of small whitish hmules, 
angled outwards at rein 7 and exctirved at middle ; a terminal series of stoall 
black lunulas ; cilia oohreous with a slight dark line through Hem. Hindwing 
white, the veins and a fine terminal line ochtcous 

HabUat.—* Punjab * Feroipur- Exp. 32 mill. 

1633. Euxoa cursobu, Hftfb. Bari. Mag. hi., p. 416 (1767); Httbn. Samml 
Eur. Schmett. Noct. f. 540. * 

Noottia mitsta, Fabr. Ent. Syai* iii, f 2, p. 118 (1794). 
n Hhbu, Bamml. Ear, Schmett. Noct. f, 696 (1827), 
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Agrotie obscura, Staud. Oat, Lep. ii., p, 86 (1871). 

„ ceepitii, Swinh. Tram, Ent. oe«188&, p, 840, pi, 0, f. 5. 

„ sagittata , Staud. Iris., it , } p. 249 (1896), 

„ ourrcns, Staud. Iris., lx., p. 249 (1896). 

„ vaga> Staud. Iris, ix., p. 250 (1896), 

FI abitat , — Europe ; Asia Minor ; W. Turkistan ; E. Turjustan ; 
Mongolia ; Tibet ; Afghanistan ; Quetta. Exp. 84-88 mill. 

1633, a. Euxoa nyctopis. Hmpsn. Oat. Lep* Phal. B. M,, iv, p. 260, pi. 63, 
f. 30 (1903). 

Head and thorax reddish-brown irrorated with white ; pectus brown and 
grey ; tarsi banded with black ; abdomeu grey-brown. Forewing reddish 
brown, the basal area irroratcd with grey ; a double, waved sub-basal line 
from oosta to subtnedian fold ; a double, waved, somewhat oblique anletnedial 
line ; claviform slightly defined by black ; orbicular and reniform fuscous 
defined by black, the former round, the latter with whitish annulus ; traces 
of a waved medial line ; the postmedial line double, dentate and produced 
to points on the veins, bent outwards below oosta, excurved to vein 4, then 
oblique ; a whitish subterminal line, angled outwards at vein 7 and dentate 
at veins 4 and 3, the area beyond is tinged with fuscous ; a terminal series of 
black point* ; a fine whitish line at base of cilia. Hindwing whitish tinged 
with brown, especially on terminal area ; the veins brown ; the cilia white 
with a brown line at base ; the underside with the costal area irroratcd with 
brown, a dark discoidal point, traces of a curved postmedial line and diffused 
dark subterminal band. 

ab. 1. Thorax with the ground-colour btaok-brown ; forewing dark-brown 
with the double lines fillod in with whitish. 

Flabitcd * — Kashmir, Dras, Kuijar. Exp. 40 mill. 

1626. Ktjxoa brkvikami. 

1626. a. Euxoa conspioua, Hiibn. Sam ml. Eur, Schmett. Noot. ff, 718-9 
(1827). 

Agrotie agricola, Boisd. Ind. Meth, Add,, p, 8 (1829). 

„ lymmm , Herr. Sch&ff. Eur. Schmett. Noct. ii, p. 33,3, ff. 122—4 
(1846). 

„ squalida, Ev. Bull. Soo. Nat. Mow. 1856, ii„ p. 181. 

Head and thorax brown mixed with grey and irrorated with black ; tegulas 
with blackish medial line ; tarsi banded with black ; abdomen grey, dorsally 
suffused with fuscous brown. Forewing grey, suffused with reddish-brown 
and irrorated with fusooua ; a double waved sub -basal line from costa to sub- 
median fold ; a double waved antemedial line ; claviform slightly outlined 
with black ; orbicular and reniform large, grey, defined by black, often with 
fuscous oentres, the former oblique elliptioal } a diffused waved medial line ; 
the postmedial line double, dentate and produced to points on the veins , bent 
outwards below costa, excurved to vein 4, then oblique ; a pale subterminal 
line, angled outwards at vain 7 and dentate on veins 4% defined by a dentate 
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fuscous brown band on its inner side, interrupted below costa, some brown 
beyond it ; a terminal series of black points. Hind wing whitish tinged with 
brown, especially towards tennen and inner margin ; the veins brown ; cilia 
white with a brown line near base ; the underside white, the costal and 
terminal areas irrorated with brown, a dark diaooidal point, a curved postmedial 
series of short streaks on the veins, a terminal series of points, 

ab. 1, Forewing wiih the markings indistinct. 

Habitat. - Europe ; Canaries ; Armenia ; Asia Minor ; Syria ; Persia ; W. 
Turkestan ; E. Turkestan ; Amur ; Kashmir ; Kokser, Parra Larcha, Dras ; 
Punjab, ltawal Pindi. Exp, 44-5i> mill. 

16266. Ruxoa isiiANDioA, Staud. 8tett. Ent. Zcit , 1867, p. 232 ; Hmpsn Cat. 

Lep, Phal. B. M. iv, p. 2H9, pi, 00, f. 16, 

Agrotu romca, Stand. Steit. Ent. Zoit., 1881, p. 419; Alph, Horn. 

M6m. v, p. 138, pi. 7, f, 3 

Agroth karaoki Hrtuaer, Berl. Ent. Zoit., 1889, p. 263. 

„ nigra , Staud. Iris, ix, p . 261 (1890). 

Head and thorax dark-brown mixed with grey-brown, the head and part 
of tegalne in front of the bUok medial line often whitish ; abdomen grey- 
brown, the anal tuft pale fulvous. Fore wing grey-brown, often much suffused 
with fuscous-brown ; an irregular blackish streak below basal part of cell ; the 
sub- basal line double, obsolescent, interrupted, extending from costa to vein 1 ; 
the aniemtdial line double, angled inwards on median nervure, then obliqie 
and exoutved below cell and vein 1 ; the clavifonn well developed, or large, 
defined by black, the obicular and reniform grey -brown or whitish, the 
former round or somewhat ©lliptical, the latter moderate, the cell before and 
between the stigmata and the area just beyond the reniform blackish ; the 
postmedial line bent outwards below costa, incurved in disoal fold, exourved 
beyond lower angle of cell, then oblique ; the subterminal line indistinct, angled 
slightly outward at vein 7 and excurved at middle, with a serieR of dentate 
marks on its inner aide; a terminal series of black points. Hind wing white 
tinged with brown, the veins, a slight discoidal maik, the costal and terminal 
areas brown ; the underside with the costal area strongly irrorated with brown 
and with a distinct discoidal point. 

Habitat.— Iceland; liussu; Mongolia ; Siberia ; K.AB*ntm, Kuijar, Nubra. 
Exp. 8J— 88 mill. 

Section IV, {OhormgroU*)— Antennas of male minutely serrate and fasci- 
culate. 

A. Fore wing dark fuscous brown intracta . 

B t Forewing ochrebds tinged with rufous ... aanthiodw. 

1628. BuxOA in tk a OTA) Wik, x, 346 (1896) ; Hmpsn, Cat. Lep. Phal, B, M. 

p, 816, pi. 67, & 6. 

SpmkUt ambigua, Both III Het, B. M., vii, p. 64, pi, 126, ff, lOwll (1881*). 

; W. Qmina ; Kashmir ; Punjab; Nepal j Tibet, Tatung ; 

v'. , 
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1628a. Euxoa xanthiodhs, Hmpsn. Cat. Lep. Phal, B. M., iv, p. 315, pl ( 67 
f. 7 \im). 

<J, Hoad and thorax pale rufous; palpi and fore coxes redder; fore tibiae and 
tarsi whitish in front ; abdomen reddish ochreous. Forewing ochroous suffused 
with rufous ; an indistinct untomedinl line angled inwards in cell and on vein 1, 
and outwards in submodian fold and above inner margin ; orbicular and reni* 
form small, pale, indistinct, the former round, an obscure medial shade passing 
between them ; the postmedial line indistinct, minutely dentate, bent outwards 
below costa, excurved to vein 4, then incurved ; an indistinct minutely waved 
ftubtermina) line, slightly tingled outwards at vein 7 and excurved at middle. 
Hindwing ochreous yellow, slightly tinged with fuscous brown except ontermen 
and cilia. Underside of forewing tinged with fuscous to postmedial line except 
on costal area ; hindwing yellow, the costal area tinged with rufous, an in- 
distinct curved postmedial line. 

9. More olive-yellow and lens rufous in tone ; forewing with the markings 
more distinct. 

Habitat — Kashmir, Barra Larcha, Goorais Valley. Exp. 118-40 mill. 

Section V. ( H! data a ) Antenna; of male ciliated. 

A. Forewing pale red-brown irrorated with black, 


the stigmata well defined oirghisa . 

B. Forewing grey, tho stigmata almost obsolete ptperidu. 

0. Forewing fuscous brown ngetiua . 

16^8 ^. Euxoa cirnmnu. 


A gratia valUnmca , Frr. Beitr. Eur. Hchmett., p. 100, pi. 351, ft, 3-4 
(1842). neo Boisd. 

„ Kirghha , Ev. Bull. Mosc. 1856, II, p. 219, pi. 1, f. 7. a- b. 

„ Squalorum, Ev. Bull. Mosc. 1856, II, p. 22, Btudf. Iris 1, 
p. 218, pi. 10, f. 9, 

„ Squalidior, Stand. Cat. Lop. pal, p. 146 (1902). 

Head and thorax very pale red-brown mixed with black : tegutoe with medial 
blackish line ; tarsi banded with black ; abdomen whitish tinged with red- 
brown. Forewing pale rod-brown strongly irrorated with black ; a waved 
sub-basal line from costa to submedian fold, a black spot on costa between it and 
the antomodial line which arises from a costal spot, is angled inwards in cell 
and on vein 1 and outwards in submedian fold and above inner margin ; ohm- 
form with its extremity slightly defined by black ; orbicular and reniform 
defined by black, the former somewhat elliptical, a waved medial shade 
passing botweon them ; the postmedial line dentate, bent outwards below costa, 
slightly angled inwards in discal fold and incurved below vein 4 ; subterminid 
line indistinct, pale, minutely dentate, angled outwards at vein 7 and excurved 
at middle, defined on inner side by a series of dentate black marks and with 
blackish suffusion beyond it; a terminal series of black points. Hindwing 
white, the veins and terminal area tinged with brown ; in fettmle Wholly suffused 
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with brown. Underside whito, the terminal area of forewing suffused with 
fuscous, of hindwing towards costa only. 

ab, 1 aquatidhr. Bather paler ; forewing brownish groj, the markings more 
distinct ; hindwing with the terminal area brownish in male. 

ah. 2 squalarum, Hind wing of male with the veins only tinged with brown, 
and in female the terminal area. 

HabitaL.~~ ( &. 1C. Ruhma ; Armenia ; Syria ; Persia ; VV. Tourist \n ; W. 
Siberia ; E. Tttrkistan ; Kashmir, Dras : Exp. ‘16—40 mill. 

1628c. Ehxoa PRrERiDA, Hmpsn. Cat. Lop. Thai. B.M. iv, p. 329, pi. 67, f. 
20 (1903). 

Head and thorax grey-white pencilled with brown ; palpi blackish at sides 
except at tips ; toguhe with medial black line ; abdomen brownish-grey. 
Forewing grey-white irroratod with black ; a rufous shade in, beyond, and 
below end of coll ; the subbasal line represented by points on costa and 
median norvuro ; the antemedial line indistinct, waved, with moro prominent 
points on costa, median norvuro and vein 1 ; hardly a trace of orbicular or 
reniform ; a slight fuscous shade at lower angle of coll ; the postmcdml line 
indistinct, dentate, with more prominent points on the veins, bent outwards 
below costa ex curved to vein 4, then incurved ; subterminal line hardly 
defined by a very slight shade on inner side ; a terminal series of indistinct 
dark points. Hindwing white, the veins, inner and terminal areas suilusod 
with brown ; the underside white, the costal area irrorated with brown, a poHt- 
medial series of minute points on the veins. 

Habitat, — Kashmir, Goorais Valley. I'xp. 42 mill. 

1628 d, Euxoa nyctina, Hmpsn. Oat. Bep. Phal. B.M., h , p. 336, pi. 67, f. 
29 (1903), 

$ Fuscous brown ; head and thorax slightly mixed with grey. Forewing 
narrow, the margins subparallel, the apex rounded ; slightly irrorated with 
fuscous ; the sub-basal lino represented by a few black scales below costa and 
cell ; traces of an antomedial line oblique from costa to submedian fold whore 
it is angled; orbicular and reniform defined by blackish, the former rounded, 
open above ; the postraedial lino very indistinct, bent outwards below costa, 
excurved to vein 4, then incurved ; tho snbterminal line only defined by dif.mul 
blackish suffusion cn innor side, curved; a fine pale line at base of cilia. 
Hind wing pale fuscous brown ; tho underside whitish, the costal and terminal 
areas irrorated with brown, a diffused, curvod postmedia] line 

Habitat — Kumaon, Baiam Valley, 1 2,000'. Exp, 36 mill. 

h (To be continued.) 



m 


THE ECONOMIC U8E8 OF SHELLS. 

Br B. Cowbeb, F.Z.S. 

{Head before the Bombay Natural Hutary Society on the 9th February 1905.) 

I sometimes think that, while our Society jr truly a field-naturalist's club, 
the majority of the papers that are printed in our journal are rather too 
scientific for the great bulk of our members, and although it is essential that 
we should foster this scientific research in every way we can, wo should at 
the same time endeavour to encourage and interefct the less scientific members 
of the Society by trying to show them that there is a great field for 
work which an>ono can help in if he will take the trouble. Such work can well 
take the form of the collection of information with regard to the economic 
products of the country, and for this the scientific details oan easily be sup- 
plied by the reference of spioimens for identification to the ^Society's officials. 

As 1 proceeded with the preparation of this paper I realised more and more 
the extent of the field that the subject covers and the impossibility of following 
up and investigating many details, but I hope it will encourage those who have 
the opportunities to contribute information where they can. 

\ would also ask you to consider whether the most is made in this country 
of the many valuable shell-fish that abound round out coasts and their products. 

Shell-fish have boon put to many uses by men from the earliest times. Their 
shells have been employed us money in many parts of the world by uncivilised 
peoples ; they have been, and always will be, used as ornaments ; the sheik 
fhh themselves have formed an item of food from time immemorial ; and 
their shell* again have been utilised for the purpose of producing such 
valuable commodities as lime. 

T propose to deal with these various uses under their respective heads. 

The employment of ehelh ae money is a subject that need not be dealt with 
very fully as it is one that is bound to decrease with the advance of civilisation. 
Cowries have generally been the favourite shells selected for this purpose, 
owing no doubt to the beautiful polish that they possess. The so-called ** Money 
Oowrie ” {Cypraa moneta) is the customary variety and the value of them in 
India is somewhere about 90 to one pice (£ anna). Dr, Watt’s Dictionary 
of Economic Products (1899), to which I shall have to constantly refer, describes 
them as “ imported into Pombay chiefly from the Laccadive and Maidive Is- 
lands, and from Zaazibur, ” 1 else where find it noted that “ Cowries ate import- 
ed to England from India and other places for the purpose of exportation to 
West Africa, to be exchanged lor native products. *' In a ** Provisional List of 
Notes and Ueferences to the Chief Indian Animal Products ” published by Dr, 
Watt in 1902 ho writes : " With regard to the use of shells as coins, it is desired 
to obtain any valuable inf ormation as to the extent of this traffic.” The imports 
of cowries into Bombay during the official year 1903-04 comprised 2771 Ot 4». 
from British East Africa and 4,161 owts. from Portuguese East Alrida, say 
nearly 350 tons, which were Valued at over Bs. 22,000. As to Ike imparts 



TEE ECONOMIC USES OF SHELLS ; 


40>3 

from such dependencies as the Laocadive and Maidive Islands I have been 
unable to ascertain any figures. Unfortunately the exports of cowries are not 
distinguished separately from other shells so that no conclusions as to the extent 
of the trade oan be drawn. 

Turning to the question of the many ways in which ehelU are used for orna- 
mentn it is somewhat difficult to know where to commence, for the subject 
could easily be enlarged upon so as to fill a fair sized book. 

The two main branches of the subject are undoubtedly pearls and motber- 
o’-pearl, though there is besides in India at any rate the extensive Chunk or 
Conch shell fishery. 

Taking Pearl « first, it may be noted that from the most ancient times to the 
present day India has been looked upon as the chief market of the world for 
the best specimens ; but it must be admitted that this reputation is not alto- 
getbor deserved as it is really from Ceylon and from the Persian Gulf that the 
majority, and certainly the best, of them come, though thoy largely find their 
way to other countries through the Bombay market. 

Pearls are of course produced by quite a large number of bivalve shells, but 
the really valuable ones are found in the so-called “ Pearl-oysters ” of various 
species belonging to the genus Marf/aritifera, which is a section of the genus 
Pteria Avtcula). Great confusion has existed as to the various species of 
this genus, but I suppose we may take a paper by Mr. H. L. Jameson published 
in the Zoological Society’s Proceedings (1901) in order, as he describes, f< to 
prevent further confusion of the common commercial form by zoological and 
economic writers,” as the most recent authoritative opinion on the subject. 
From this paper it is evident that there is great variation in any one so-called 
species and that the sub-division into species is more or loss arbitrary. 

Quoting tiev A. H. Cooke in the Cambridge Natural History, ” Pearls are the 
result of a disoase in the animal .... When the Avicula is large, well formed, 
and with ample space for individual development, pearls scarcely occur at all 
but when the shells are crowded together, and become humped and distorted, as 
well as affording cover for all kinds of marine worms and parasitic creatures, 
fc hen pearls are sure to be found.” It was formerly supposed that pearls were 
formed around some foreign matter, such as a grain of eand, that bad become 
imbedded in the mantle of the animal and bo been a source of irritation but 
the usual cause is now generally recognised to bo either a minute parasite or 
an ovum, or group of ova, that has escaped from an overgrown ovary and be- 
come imbedded in the mantle. Although originating in the mantle they 
frequently work their way out and lie loose between it and the shell, or be- 
come attached by subsequent nacreous deposit to the mother-o’-pearl surface 
of the latter. The hollow warty pearl, known as " blister pearl,” is supposed 
to be produced by a deposit of nacreous matter at the point of invasion of a 
boring parasite. Now although the various species of " Pearl-oysters ” all 
produce pearls of jjorts, the larger species, snob as J/. margarttifera (Lin.), are 
fished chiefly for their marketable value for the w Mother ~o -pearl,” and these 
■ 9 ' ' .■ ‘ : . ' ' ' \ 
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ate distinguished from the smaller species, such as M, vulgaris (Boh.) and its 
many varieties, by the entire absence of any trace of hinge teeth, which the 
latter possesses in a minute form. 

By far the most important pearl fisheries round the coasts of India are in 
the Gulf of Manar, between Ceylon and Tuticorin, and they have been worked 
for over 2,000 years, A most interesting and authentic description of these 
fisheries appeared in the official publication of the Colombo Museum (known 
as Spolia zeylanica ) in 1003 by the then Lieutenant-Governor, the Hon, E. im 
Thum, who visited the fishery oamp in the spring of that year when the Ceylon 
Government decided to allow the fishing to take place afttr an interval of 
11 years. He even went so far as to personally inspect the oyster beds in a 
diving dress, his experiences of which he fully describes, Bo many accounts of 
the actual gathering of the shells by the divers have been published that 1 need 
hardly go over the ground again. On the return of the fishing fleet after the 
day’s fishing the crews rush the baskets of oystors inside the Government 
enclosure and there each “ take ” is divided into 8 heaps, of which Government 
appropriate two, while the third is handed over to the fishermen as their 
share. 

By about 9 p.m. the officials have pretty accurately ascertained the day’s 
total, the Government share of which is then put up to auction at the lempoiv 
ary Court-house to the number perhaps of millions for the one day’s u take,” 
Prices vary curiously and inexplicably in a single night, perhaps as much as 
Us, 36 per thousand being given early in the evening, while later on no more 
than Ks. 22 may be bid, and yet again later still higher prices may prevail. 

The washing of the pearls from the oysters is a most tedious, primitive and 
disgusting process, as they are simply left to rot for a week and then thp 
larger pearls are sorted by band from the seething, stinking mass. The 
residue is then dried in the sun and subsequently winnowed and examined 
until the smallest pearls have been picked out. The fishing goes on daily for 
some two months, when Government proclaim it closed, and the whole camp 
breaks up, leaving the jackals and other scavengers to take their share of thO 
leavings among the great mounds of fresh shells that have been added to the . 
accumulations of so many previous years, for these shells have not sufficient 
marketable valuo for their mother- o’-p earl to be worth shipping to the 
European markets. The Ceylon Government are now going fully into the 
question of how this primitive, insanitary system of sorting out the pearls can 
he improved. 

Prom a recent notic© about the Ceylon pearl fishery, that appeared in the 
Nqw York weekly paper " Forest and {Stream,” I extract the following further 
particulars ; — 

“ A remarkable feature about them has always been their uncertainty and 
intermittent character. For 50 years during the nineteenth century the banks 
produced nothing, and from 1887— 64, and again from 1864-73, no peart* 4re» 
collected. .. . ......... /,i. 
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** In view of the immense importance and vain© of these fisheries, an effort 
was recently made by the Colonial officers of the British Government to inves- 
tigate the causes of these barren years, and also to find a remedy for them ; 
and Prof. W. A. Herdman was asked to examine the records on this subject 
aud to report on them. Following this report came a request by the Govern- 
ment that he should make a personal investigation of the pearl banks, and with 
Mr. Hornell, an assistant, he went to Ceylon and set about the work. 

“ The first step in the investigation was to make a complete survey of the 
whole sea bottom of the area of the pearl fisheries. This was done partly by 
sounding and dredging, and partly by the aid of divers, Mr. Hornell himself 
doing some investigation in a diving suit. Thus was gained much information 
as to the nature of the ground best suited to the growth of the pearl-oyster and 
the dangers to which the animal is exposed. It has many active enemies, such 
as sponges and mollucs and star-fishes, which boro through the shell, fishes and 
internal parasites. Yet, on the whole, the destruction caused by these agents 
is slight, compared with that caused by shifting sands, which overwhelm whole 
beds of oysters, burying and killing them. A bed of oysters, examined in 
March, which extended over an area of sixteen square miles, was covered by 
* vast multitude of young oystors ‘ so closely packed that the bank must have 
held not less than one hundred thousand million. * In November of the same 
year the spot was revisited and the oysters had disappeared, having been buried 
in the sand or rwept down a steep slope outside the bed. 

*' Overcrowding is another fruitful cause of destruction which Professor 
Herdman suggests may be avoided by transplanting. Phat the star-fisbea 
cause much damage is nhown by an example given of a crop of oysters estima- 
ted in March 1902, as 6} millions, which had nearly disappeared by March 
1908, from this cause" 

The other great pearl producing fisheries of the world arc in the Persian 
Gulf, of which the Island of Bahrein is the centre, and on the N. and N.-W, 
Coasts of Australia, the pearls being foond in varieties of the earn© species of 
shell as in Ceylon waters. The Persian Gulf shells are known to the trade as 
w Lingah 99 j^ells from the principal port from which they are shipped, as these 
Shells are sent to market for their mother-of-pearl value. The general method 
of procedure in the fishing is the same as in Ceylon. 

On the west coast of India there are pearl fisheries at various places, but 
the gems are of comparatively small value. The most important of these is off 
the State of Nawanagar on the south side of the Gulf of Dutch, where the true 
pearl oyster is found, although il is rare on the coast generally. In confirmation 
of its scarcity, Mr, K. H, Aitken writes me that it w is not supposed to be found 
between the Persian Gulf and Ceylon, but I have a perfect specimen (very 
young 1 ) from the Hafcnagiri coast and two halves from Kanara . 99 

Having heard of the Nawanagar fisheries, and finding references to them in 
the 44 Bombay Gaseteer " of 1684, (Kathiawar, VIH, pp. 98 and 561), I tried to 
b0t something more' about them. Mr. Cheater Kincaid hoe been good enough to 
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send me several specimens of the shells, which prove to be undoubted tine 
pearl-oysters, and through the courtesy of the Jamnagar Diwan has supplied 
me with the following notes about the fishery under date of 8th February 
1005 

(1 ) The yearly value of the Jamnagar Pearls fisheries is about Rs. 4,000, 

(2) Pearl oysters are found along a coast line of 80 miles from Mangra near 
Jodya Bunder to Pindera in the Gulf of Catch, and also in the islands of Aj»d, 
Chauk, Kalumbar and Nora, which are also situated in the Cutch Gulf. 

(3) The oysters are not procured by diving, but aro fished off rocks when the 
tide is out. During the monsoon, for some reason unexplained, the collection 
of oysters is limited to 8 days in the month— i,c., 12th to 15th of each half 
according to the Hindu Calendar. 

(4) The fishermen are bylaw limited to the Wayher* of ton villages, which 
are Vnrinar, Sashana, Bika, Balachedi, Jhakhar, Karmat, Bharana, Balayn, 
Chudesar and Bedi. 

(6) The collection is loft entirely in the hands of the said Waghirs, who at 
Divali (the Hindu new year) bring all the pearls gathered by them to the 
Durbar. Then an estimate is made and a fourth of their value is paid to the 
WaghorM and the poarls handed over to the state treasury. This is the old time- 
honoured custom to which it is intended to revert. The British administration 
however broke through it and farmed out the pearl fisheries. 

(0) The present year the oysters have been given a close season.” 

8o far as I have been able to learn this is the only part of the West Coast of 
India where the true pearl-oyster is gathered. The pearls in other localities 
are procured from a very different kind of shell, viz., the so called 
" Window-oyster ” belonging to the genus P lacuna. The shells are fiat, 
thin and transparent, being still used in Coa and its neighbourhood as a 
substitute for glass in windows. They are very abundant from Karachi to 
the Kunaru district and wherever they occur in any abundance they are 
collected for the sake of the small poarls found in them. Of this fishery in 
Karachi, Mr. B. H. Aitken writes me that it “is farmed out by Government 
for a good sum. In 1900, the amount realised was Rs. 3,650 for a period of 
3 years, but the farmer lost heavily and' in 1904 the highest ofler for a similar 
period of 3 years was Rs. 1,851. Pearls may be found in as many as 10 to 20 
per cent, of mature shells. They are small and imperfect and not worth muoh 
as jewels, but they are also used in native medicines and are burned to make 
the black powder with which native ladies beautify iho eyelids of their 
children. No use is made of these oysters, or their shells, after the pearls aro 
removed though I believe they arc considered eatable by the poor. 

It may surprise some of you to hear that there formerly existed a pearl 
fishery in Bombay harbour, and regarding it I cannot do better, I think, than 
quote the following reference to it from the Bombay Gazetteer, (Thana), 
published in 1832. “ Pearls are found in the Thalia creek from Bel&pur 
to Thana. Their existence (does not) appear to have been known to the people 
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in the district till lately . . . The shells. nhimplas, aro flat and round. The 
pearls, which are of a palo, whitish colour, vary in size from a poppy seed 
to a grain of millet. They are sometimes found the size of a pea. Except some 
that arc sold in the district and are used by tho natives in medicine, they arc 
bought by poarl merchants and sent to China. Pearls are sold by the tola, 
which cost about 14s, (Rh. 7) to collect, and sells at from IK 8 to 11. For the 
last two years the right of fishing has been sold by Government ; it 
realised Its. 102 in 1876 and IK 214 in 1870,” 

Tn 1901*02 there was much excitement about the pearls found at Bcdapur 
and it was said that quantities wore being collected. 

Of other shells that produce pearls may be mentioned tho fresh water 
mussels of India (Unio marginal* * and U. flaviihm), which Dr. J. Anderson 
describes as collected near Berhampur in Bengal, and similarly tho seed pearls 
obtained from the nearly allied fresh water mussel of the British IrIoh (Unio~ 
marrjaritiferuK) have also a small commercial value. These small pearls, includ- 
ing most of those from the u Window oyster ” besides being used to some 
extent, for ornamental purposes, are supposed to possess invigorating powers and 
are used chiefly as a medicine. Quoting Dr. Watt, they “ have boon used in 
medicine from a very ancient, period. . . . They are purified for use by being 
boiled with the juice of certain leaves and flowers,” “ They are then calcined in 
covered crucibles and reduced to powder. The powder thus formed is believed 
to be similar in properties to coral, and is generally used in combination with that 
substance. It is esteemed in urinary diseases, consumption, &c., and is said to in- 
crease the strength of weak patients. . . . The only virtue possessed by the 

gem is doubtless that of an antacid, a property for which it was used at. one time 
in European medicine, and oven held a position in the British Pharmacopjea ” 

When we turn to the Second great commercial purpose to which the pearl- 
oyster is put, tho field before us is an extensive one. ns is exemplified by the 
array of exhibits on tho table representing some of the economic uses qf 
mother - o’ -pearl. 

This term is generally employed to describe tho nacreous lining of many 
shells, but is more properly applied to the shells of several species of Maryan- 
trifern , which is of far greater commercial value on account of its lustre and 
thickness, which allows of its being manufactured into such useful articles 
as buttons, knife handles, spoons, plates, &o., besides the purely ornamental 
articles of which there are ft fairly representative selection before you. 

I believe, the very pick of the shells that come on the London market aro 
Selected and fetch a special price for export to Now York for the purpose of 
supplying the moikatvo’-pearl side-plate* for the handles of revolvers, which 
are greatly appreciated by Mexican and other ‘ cow-boys’- in fact no cow boy 
can attain any standing in his profession unless possessed of one of these 
mother-o’-pearl handled ‘ guns ’ 

The shells of, M, margarittfera provide the greatest supply of mother*o’«pcarl 
to the European markets, being now obtained most largely from the fisheries of 
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the N. and N.-W. Coasts of Australia, besides the Persian Gulf, Straits Settle* 
meuts and the Islands of the Pacific. The nacre is highly irride^cent, often 
somewhat steely in lustre and generally with a marginal band of dark metallic 
green, bronae or brassy yellow, while some varieties are quite smoky. They are 
known in the trade as f Banda’ shells with a prefix indicating the port from which 
the supply is shipped to the London market, e. g. f the Australian shell or 
Zanzibar shell, with other distinguishing descriptive titles as the Black-lipped 
Banda, &c. The f Lingah' or 1 Bombay shell 1 of the trade is the smaller pearl* 
produoing species from the Persian Gulf and is of comparatively little value for 
its mother-o’-pearl owing to the large aupply and limited demand. 

The yearly import of mother-o’-pearl shells into England exceeded in 
value a quarter of a million sterling some years ago, and may possibly now be 
larger still, though a large proportion of this is re-exported to Continental 
Europe. As regards local trade in Bombay I can supply the following figures 
for the official year 3903-4, when the imports amounted to some 90 odd tons of 
a value of nearly half a lakh of rupees, or about Bs. 39 per cwt. They were 
imported chiefly from Arabian and Persian Gulf ports, and to some extent 
from East Africa and Aden. Of exports from Bombay, which, as already 
mentioned, do not distinguish othor shells from cowries, &c., the value for the 
year 1903-04 amounted to Rs. 1,19,000, going almost entirely to the United 
Kingdom and Trieste. 

The process of manufacture of mother*©' '-pearl buttons is thus described in 
Chamber’s Encyclopedia (1883). “ Small cylinders are cut out of the shells with 
a tubular saw. These aro then aplit into discs, which are shaped by a steel 
tool, drilled with holes and finally polished with rotton stone and soft soap, or 
by a more recent method with ground oharcoal and turpentine.” 

With the facilities that cheap labour provide, is there not surely a great field 
for the development of the industry of manufacturing mother-o -pearl articles 
in this country, situated as it is so conveniently to the sources of aupply ? 
At present, it appears never to have been developed to any extent, and, to 
far as I am awaro, not a single one of the mother-o’-pearl articles that wo 
exhibit to-night was manufactured in India. 

The next important use of shells to which I shall refer is the Chank at Conch 
fishery of Southern India, These shells aro obtained chiefly in the Gulf of 
Manar and also at Travanooro and Tutioorin. An important paper was published 
in 1894 by Mr. Thurston doaliug with the details of the fisheries and industry. 
Besides bomg employed extensively as horns blown at temples, they are manu- 
factured into a number of ornamental articles, such as bracelets, zings, buttons, 
and this industry is chiefly carried on at Dacca and also at Dinajpur and 
Sylhet, Dr. Watt appeals for "more direct commercial particulars and toot* 
recent facts, such as extent of trade, regions of supply, m arkets to which 
exported, season procurable, prices, Ac.” 

In this connection 1 may perhaps here mention the saute author's reference 
to w the aquamarine shell carved work of Jaipur/’ but I am not acquainted with 
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this work and hare not been able to obtain a specimen. Information regarding 
it, the species of shell employed, and whence obtained, would be intereating. 

Another ornamental use to which shells are put is the carving of Ctitnto*, 
which it is hardly necessary to describe as engraved gems in which the subject 
is out in relief. For the best cameos stratified stotiLH, such as onyx and agate, 
arc used, but owing to the difficulty of obtaining suitable material shell 
cameos were introduced in Italy about the fifteenth century. *Ihe most useful 
shells are of course those with several layers of different colours, and I find the 
4 ' Bull’s mouth ** with the under layer red, the u Black helmet” with a dark rryx 
ground, and the ” Queen’s conch” with a pinkish ground described or the most 
valuable for the purpose, but I have not been able to ascertain the genera to 
which these shells belong. 

Before leaving the subject of the uses of shells for ornamental purposes I 
must here mention the Giant Clam ( Tridacna giga «), which have been known 
to weigh as muoh as 600 lbs. the pair, as used for containing holy water in 
French churches — notably a pair at St. Suipice in Paris. I must also draw 
attention to the many highly artistic and ornamental articles made from shells 
that have been loaned to us for the occasion by Bhicaji & Oo.— most of which, 
I am informed, are manufactured in Siam— and the panels of Japanese work 
inlaid with o^jved shell lent by Hinode & Co. 

Our next consideration must be the uses to which shell ffch are put u* an 
article of food . This is a Bubjoct that might well be made into a paper by itself, 
as the use of them is universal all over the marine littoral of the world 

First and foremost of oourso from a European point of view come the edible 
oysters, which are regarded as a delicacy wherever Europeans are found. 

According to Messrs. Melville and Abercrombie’s paper that appeared in our 
Journal, Vol. VIII, p. 846, the edible oysters of this coast are stated to be 
probably confined to two species, «»«., Otttraea plicata (or crmultfcra) and 0. 
bicolor, but it is admitted that the discrimination of the species is very difficult. 

Regarding the use of them by natives on this coast Mr. Aitken writes that 
4t from Bombay southwards the oyster is oaten by the Hindu fishermen and 
lower castes. In 8ind, where the poorer population is Mahomed&n, the oyster 
is not eaten, nor any other molluscs I believe. Karachi was once famous for 
its oysters, but now the demand is m *tly supplied from Kathiawar and Outcb, 
Boring the last few years efforts have been made to protect them by dosing 
certain sections of the coast for a time and forbidding the removal of sheik 
under a certain size,” 

While OH the subject at edible oysters some reference is necessary to the 
artificial cultivation of them, As many as$,Q00 years ago this appears to have 
been undertaken on a large scale by the Romans, who appreciated oysters as 
muoh as we do at the present day, and oyster farm* have been more or less 
paying concerns ever since. The most extensive on the British coasts are those 
at Whitatable on the Thames estuary, where they extend over an area of more 
than square miles; hut, large is these and other British oyster farms may 
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bo, we are far surpassed in this industry by both the French and the Americana, 
who have applied even more scientific methods of economic cultivation resulting 
in a far larger output. While it has been estimated that the annual production 
in Great Britain is not less than sixteen hundred millions, that in France is 
muoh larger, and in America the estimate haB been put at over five thousand 
millions. The artificial cultivation of oysters has engaged a good deal of atten- 
tion too in Australia, but while it is an industry that might possibly develop 
to some extent on the coasts of India, there is little likelihood < f its growing 
into anything like the business it iH in other countries owing to the climatic 
difficulties of transport to large consuming markets, as oysters do not readily 
lend themselves to preservation by the process of drying or otherwise. 

On the British coasts mussels and cockles are largely collected for food and 
rorm a welcome variety to the bill of fare of the poorer classes. Wherever 
mussels can be dredged in largo quantities they ait 1 shipped by the tiuck-load to 
the largo inland manufacturing towns. 

Our local representative of the mussel ( My Ulus smaragdinua j on this coast is 
considered ono of the best of all shell fish, and our large local cockle (Card it mi 
Qoronatum) is also eaten, while the shells of the latter arc sold in retail shops to be 
burnt into a special lime for eating with pan mpari . 

Besides the above species Mr. Aitken has kindly furnished mo with the 
following information about other shell-fish that are eaten mi this Coast : — 

“ Meretrix morphina , Afe.ro? solandri, Chione pinguid and radiatu , especially 
the last two, constitute a largo proportion of the food of the coast population. 
At low spring tides the women turn out in hundreds and wade into the creeks to 
grub them out of the mud. 

“ Tapes rmlaharica is eaten even by the Mahomedans on the Katnagiri coast, 
who are not so particular as those of Sind , and allow some kinds of shell fish as 
have not what they describe as ‘ black blood,* 

‘‘ Danax incarnatus is considered a delicacy and much eaten. It is exceedingly 
common on smooth beaches between watermarks. As the tide recedes each 
wave leaves a number uncovered, and although they bury themselves very 
nimbly, men on the watch rush in and pick them out, 
il Asaphis diphos and other species of this family ( Psammobudo ^ as well as 
Anaiina labiata are eaten,** 

Of univalves ' Gasteropoda) not many are med for edible purposes, but a 
few - e.g., Turbo intercostal in ( elegant ), Purpura bufo and P, carintfcra are 
eaten. The latter is called bhiharl (beggar) and not much esteemed. 

Frosh-wator molluscs, owing to their insipidity, do not form a desirable 
article of diet, but land snails have been looked upon as a delicacy in parts of 
Europe over since Homan days, though they are not generally eaten in the 
British Isles, or, so far as I am aware, in India, Of their excellence, however, 
I can personally vouch from my own experience. The large edible snail of 
Europe (Helix pomatia) was introduced into England by the Homans at the 
time they held the country and about the sites of old Roman habitations this 
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particular species is still found. At the same time snails are eaten in England, 
and only lately I met an old man in Somersetshire collecting them (Metis 
mpersa ) with an iron hook on the end of a stick from the crevices in old walls, 
who informed mo that lie made his living by it as they were in g»eat demand 
among the glass-blowers of Bristol, who looked upon them as a great specific for 
the cure of the lung diseases that many of them suffer from In this connec- 
tion liev, A. II. Cooke gives various instances in different parts of the British 
Isles of the firm belief still existing among the lower classes in the curative 
powers of you »g slugs in consumptive cases when eaten —sometimes alive ! 

Of other molluscs that are extensively oaten in certain parts of the world, 

I must mention the cuttlefish family (Cephalopoda). Regarding them a« 
food Dr. Cooke writes : “ Dried Cephnlopods are a favourite Chinese dish, and 
are regularly exported to Sun Francisco, whore the Chinese make thorn into 
soup,” In this connection, too, l quote l)r. Watt, who wrote (lih)*2) : “ Although 
there is every reason to believe that a large trade might he organised in Indian 
cuttlefish, the industry would appear to bo entirely neglected.” He then goes 
on to refer to an account of the Chinese fisheries that appeared in the Journal 
of the Society of Chemical Industries (Vol. VIII, p. 580), To what extent 
they are oaten on the Wed Coast of India, 1 have failed to obtain information, 
but one sees them occasionally in the Bombay Market. 

On this coast, shell* are very extensively burned for muUny time for building 
and other purposes. This is undoubtedly a really important industry, but 1 
have been unable to obtain any details that go further than the references 
to it in the Bombay Oaxetteev, so must eon tent myself to the following extracts 
therefrom : — 

“ At Kurla a considerable quantity of shell lime is made by burning cockle 
shells found in the neighbouring creeks. This lime is what is teimcd ' fat/ 
and is not suitable for building work. It is chiefly used for white-washing.”* 

“ The lime in general use is made from calcined cookie shells. There is 
ail inexhaustible quarry of those shells in the bed of the Katnagiri creek near 
the village of Juva, about two miles from Katnagiri. This quart y supplies the 
whole district with lime, which in Katnagiri costs li s. 12 to 15 ihu hundred cubic 
foot, Shell lime possesses little cementing properties and only answers when 
used with laterito stone, ” f 

On the Bengal coast the shells of Teh&copium furcutn and Pyraxus paluatri «, 
both estuarine species, ure burnt for lime, but these do not occur in sufficient 
quantities on this side for the purpose. Inland, certain fresh-water shells are 
utilised for a similar purpose to some extent. 

In conclusion,! shall now only refer to two peculiar, but interesting, uses 1o 
which dowries are put, A large cowrie has for long been recognised as the 
best of all known things to put into the toe of a sock or stocking when it 
becomes necessary to darn them, and is commonly used for this purpose. 

* fUmhay Gazetteer, Thana, SHI, pi, 1, p. 11J (1£$2). 

t Ttimbay Gazette i r, QjitnagJtf* Vob X, p. Rl, 

' U 1 , 
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The other is an almost purely local use of the cowrie, A largo specimen of 
Cypraa tigm is employed for polishing the doth that is used for covering Farm 
hats. The cloth is imported from China and the highly glazed surface is 
obtained by rubbhg the faoe of it with a cowrie shell to which a little cocoanut 
oil has been previously applied. 

Finally, may 1 be allowed to appoal to any of our members, who may be in a 
position to do so, to contribute any further notes on the uses to which shells 
and shell-fish are put in this country, or further details of those to which I have 
alluded. 
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PDETHEIt NOTES ON THE FLORA OF NORTHERN 

GANJAM. 

By Cecil E. 0. Fihohkb, lf.k. 

( Continued from page 55 G of Vol. XV. ) 

The first note was compiled when expecting to leave the Ganjam 
District for good early in 1904. As my stay continued till the first 
week of 1905, I was enabled to make further notes, and the following 
supplemental list is the result. 

The list is, of course, even now incomplete, especially with regard to 
the Cyperacem and Graminew , 

The most striking features in the flora are the large preponderance of 
[jeguminoseat (137 species), the comparative poverty in Orchidew 
(fi species), and the entire absence of Umbelliferece , of which order I 
failed to find a single spooies growing wild. 

I have practically omitted all cultivated species which are neither 
truly wild nor escaped from cultivation. 

Appended is a list of corrections to the first note. I regret that one 
or two errors in identification crept in. 

In conclusion, I wish to here express my acknowledgments of the 
kind assistance and encouragement extended by Lt.-Ool. I). Prain, 
F.L.S., and Capt. A. Gage, I.M.S,, F.L,S. 

SUPPLEMENTAL LIST OF PLANTS FROM NORTHERN OANJAM 

DICOTYLEDON ES: ' 

Mmiwpermacecn. 

1. Gissampelos Pareira, Linn . Flowers rains, fruit December. Vriyc 

Okanobindu, 

2. Tiuosporia cordifolia, Mien. Uriya Gundichi. 

X Ooooulus villosus, DC. 

Nymphaacem* 

4. Nymphoa rubra, JfferA 

Oapparidw. 

8. Oleorae aapera, Kvnig. Flowers during the rains. 

6. Capparia xeylanica, Linn. 

Caryophyllacm. 

7. Polycarpcea oorymbosa, Lamh 

Portulaeacea. 

8. Porfculaca oleracoa, Linn. 

9. Portubea tuberosa, fiodb. 
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10 . 

11 . 

12 . 

IB. 

14. 

15. 


16. 

17. 

18. 

19 . 

20 . 
21 . 
22 . 


23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39 . 

40. 

41. 

42. 


Elatinw. 


Bergia ammannioideR, Roxb . 

Malvacen. 

Sida veronicifolin, Lamh. 

Abutilon polyandrum, Schkcht . 

Hibiscus ficulueus, Linn. Flowers cold Reason. Uriya Bonobhfituii. 
Hibiscus pandurasfo pm is, Burnt,. 

Hibiscus vitifolius, /Ann. 

Sterculiacpn . 

Pentaptes pbocnicea, Linn . 

Moloehia corohorifolia, lAnn. 

Waltheria indica, Linn. 

Buottnoria hcrbaooa, Roxb. 

Tiliacen. 

Grewia orientals, IAnn. 

Triurafett.fi rotundifolia, LamJc. 

Triumfetta piloHa, Roth. Flowers cold season, up to 2.000* ; only found 
in the southern extremity of the area. 

Oorohorus acutangulus, Lamk. 

Corohorus fasciculatus Lamk. 

Corchorus olitorius, Linn. An escape from cultivation. Uriya Qlum 
Oorchorus capsularis, Linn. An escape from cultivation. 

M atpighiacea. 

Aspidopteris Hoxburghiana, A. Jum. Flowers during rains. 

Geraniacetr. 

Biophytum sensitivum . DC. FlowerR during rainR 

Rutacea. 

Murraya exotica, Linn. 

Olacinecp 

Olax nana, Wall. Flowers hot season. Uriya Bhumi-aonla. 

Opilia amentaoea, Roxb. Flowers hot Reason. Uriya Kaurbodslia. 
Celastrinefv . 

Gymnosporia emarginata, Roth. Flowers cold Reason. 

Gymnoaporia Rothiana, W. da A. 

Salacia prinoides, DC. Flowers November. 

Hippocratea indica, Wall. Flowers during rains, 

Rhamnacm. 

Govania leplostachya, DC. 

A mpdiiUcF, 

Vitis tomentoia, Heyite. 

Vitis repanda, W . A A. 

Vitis auriculata, Roxb. 

Vitis pallida, IF, & A. 

Leea herbacea, Ham. 

Leea macrophylla, Haruem. 
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Sapindacea ?. 

43. Hemigyrosa caneseena. 

Lsguminoseo 

44. Lathyrus satious, Linn, Escaped from cultivation. 

45. Crotolaria quinquefolia, Linn, flowers cold season. 

46. Crotolaria medicagmea, DC. var , negleota . 

47. Crotolaria retusa, Linn. 

48. Crotolaria mysorenfcis, Roth. 

49. Flemingift aerai-alata. Roxh . 

50. Hhynohosia rufescens, DC. 

51 . Khynohoda minima, DC. Flowers hot season. 

52 Rhynehosia bracteata, Benth . 

53. Teramnus labialis, Spreng. Flowers rains. 

54. Mucuna monosperma, DC. 

of*. Miilettia raoemosa, Benth. Flowers rains. 

56. Uraria lagopodes, DC. 

57. Desmodium heterophyllum, DC. 

58. Desmodium diffusum, DC. Flowers cold season. 

59. Desmodium triquotrum, DC Rare, only found near Mojjagodo. Flowers 

December. 

60. Desmodium gyrans, DC. 

61. Desmodium gyro ides, DC. 

62. Alysicarpus bupleurifolius, DC. 

63. Jndigofera aspaiathoidos, Va pi. Flowers and pods rains. Uriya Nili. 

64. indigofora trita, Linn. 

65. Jndigofera glabra, Linn. 

66. Jndigofera pulchella, Roxh. Not common. Flowers hot season. 

67. Cassia pumila, Lamk. Flowers cold season. 

• 68 Bauhinia acuminata, Linn. 

69. Acacia lenticularia, Ham. 

70. Aoaoia Suraa, Ham. 

71. Albizzia odoratissima, Bmth. Uriya Sirini, 

72. Albiszia Debbok, Bmth. Uriya Sirisa. 

Melastomacew . 

73. Osbeokia zeylanioa, Willd. 

Ly throve, a* { , 

74. Ammannia peploidea, Spreng. 

75. Ammannia pentandra, Roxh. 

76. Ammannia baocifera, Linn. 

77. Ammannia salioifolia, Monti. 

78. Poaioa granatum, Linn. Planted, 

Onagracece . 

79. Juaaioea repens, Linn. Booting in mud. Flowers soon after rains on the 

edges of tanks. 
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Turner acece. 

80. Turnera ulraifolia, Linn, Introduced as a garden plant from America and 

now run wild and occurring as a common weed in the neighbourhood 
of towns. The order is only represented by this one species in India, 
and has been omitted from Hooker’s Flora of British India, and is also 
absent from Cooke’s Flora of Bombay, in which latter province it hat 
perhaps not run wild as it has in Bongal (vide P rain’s “ Bengal 
Plants”) and in our area. 

Oucurbitacea . 

81. Triohosanthes palmata, Hoxb. Flowers rains. 

82. Gynmopetalurn cochinchinense. Ruez. Flowers rains. 

88. Luifa aoutangula. Hoxb. Flowers rains. 

84. Momordica (Jharantia, Linn . Flowers cold season, Vriya Kobnra . 

85, Momordica dioica, Hoxb . Flowers rains. 

88, Oucumis trigonns, ]{u.cb. Flowers rains. 

87. Uitru litis vulgaris, Schrad . Hun wild. 

88. Alukia scabrella. . ! m. Flowers rains. 

89. Bryonia laciniosa, Linn. 

90. Zuhneria umbellata, 1'humites. Flowers hot season, Criya Alehada-noi. 
Trichosanthes anguina, Linn. ; Lagenaria vulgaris ^ Ser. ; and Cucurbit a ma- 
xima Duchesne arc much cultivated. 

Ficoiden . 

91. Trianthema monogynum, Linn. Flowers rains 

92. Mollugo stricta, Linn. Flowers hot season. 

98. Mollugo Spergula, Linn. Flowers hot season. 

94. Mollugo hirta, Tkunb. Flowers hot season. 

95. (lisekia pharmacooides, Linn. Flowers rains. 

Rubiacerr. 

96. Dentella repens, Furslc 

97. Hedyotis pinifolia, Wall, 

98. Hedyotis hispida, Retz. 

99. Oldoulandia Hoynei, Ur. 

100. Oldenlandia brachiata, Wight . 

101. Oldenlanditt gracilis, DC. , 

102. Oldoulandia nudicaulis, Hath. 

103. Handia inalabarica, Lamk. 

104. Knoxia corymbosa, Willd, Apt to be mistaken for an Umbelliferous 

plant at the first glance. 

Comjfositece. 

105. Centranthemum anthelmintioum, 0. Kuntze . 

106. Vernonia tores, Wall. 

107. Vernonia cinerea, Imh. 

108. Klephantopus soaber, Linn. Flowers at the end of rains and up to De- 

cember. 
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109. Ageratum couyzoideH, Linn. An introduced plant, now thoroughly esta- 

blished throughout the Peninsula and in Ceylon. 

1 1 0. (xraugoa maderaspatana, Voir. 

111. Erigeron asteroidcs, Roxb. 

112. Blumea lacera, DC. 

1 Cl Lagera flava, Benth. 

114 Hphocrariihus indicus, Linn. Uriya Pokusungn. 

115. Oucisulia axillaris, Roxb. 

116. Vicoa auriculata, Casa. 

117. Emilia souohifolia, DC. 

118. Tagetes patula, Linn. An escape from cultivation. 

119. Siogosbeokm oriontalis, Linn. Only seen on the lower slopes of Malic n- 

dragiri. 

120. Kclipta alba, Hawk. Uriya Kasindra. On dry soil a iinall procumbent 

dry wood ; much larger, erect and somewhat fleshy in swamps and ditchos. 

121. Blainvillea latifolia, DC. 

122. Wedelia calondulaooa, Less. 

123. Spilanthes Acmolla, Linn* 

124. Bidena pilosa, Linn. 

125. Clossogyrie pinnatifoUa, DC. In hilly country. 

126 Tridax procumbens, Linn. Uriya Rhutni— Pokmuvyo. Another Ameri- 
can invader which has become thoroughly naturalised throughout the 
Peninsula and Ceylon. It is certainly the most widespread and 
abundant wood in our area. It flowers sporadically throughout the year. 

127. haunea pinnatifida, Casx. A small herb of the seashore sand with a 

flagelli form creeping and rooting stem. 

At. least throe more species could not be identified for want of developed 
flowers. 

Campanulas a. 

128. Lobelia terminalis, Clarke. 

Ebetiacew . 

129. Diospyros toinentosa, Roxb. Uriya Khmdu. Not readily distinguishable 

from D. melanoxylon, Roxb. Both species occur. 

OUacect, 

ISO. Jasminum Sambac, Ait. 

Salvador acea*. 

181. Azinm tetracantha, Lamk. Flowers rains. 

Apocynacea t. 

132. Vinca puailla, Mun, A miniature of the introduced well-known “ Dead 
man's flower." F. rosea, Linn, 

183. Alstonia neriifolia, Don . Not common, 

Asclepiadacea 

134. Oryptolepis Buchanani, Rccm <& Schalt. Uriya Doddara . 

135. Oryptolepis elegans, Wall . 

136. Streptocaulon sylveatre, Wight. 
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137. Pentatropis microphylla, IF d? 

138. Bareostemraa brevistigraa, Wight, Flowers hot season. 

139. Gymnema sylvestre, Br var . ceylanica. 

140. Pergularia pallida, W, A A. 

141. Tylophora asthmatiea, W. A A. 

1 42. Hoya pondula, Wight, 

Uentianacew. 

143. Erythnea Uoxburghii, G, Don. 

144. Hoppea dichotoma, Willd. 

Boragima. 

145. Heliotropum ovaiifolium, Forsk . 

146. Holiotropum strigosum, Willd. var . brevifolia, 

147. Heliotropum marifolium, Iietz. var. Walliehii, 

1 48. Heliotropum indicium, Linn. 

149. Coldenia prooiunbens, Linn. 

Convolvulaceo'. 

150. Cusouta refloxa, Roxb. A leafless fllamentouH parasitic shrub, often com- 

pletely covering the crown of bushes with a matted yellow screen. 

161. Kvolvulus nummularius, Linn. 

152. Janquoraonfcia paniculata, Uallier K f t (Convolvulus parvi flam*. 

153. Morromia vitifolia, Uallier, f \ ( Jpomaa vitifblia.) 

154. Morromia Oastata, Uallier,/. ( Ipomtm augmti folia.) 

155. Morromia ohry^eides, Uallier ,/. (Jpomaa chry settle*. ) 

156. Ipomooa caiycina, Clarke. 

157. Ipoimna barlerioides, Clarke. 

158. Ipomooa hispida, Rom A Schalt. (I. eriocarpa.) 

159. Ipomooa Nil, Roth. ( 1. hederacea.) 

160. Oalonyction muricatum, Don. (Jpomaa muricata.) 

161. Lottsomia aggregata, Roxb. 

Lettsomia aggregata, Roxb. var. Osyreneis. 

I have adopted the nomenclature in Prains “ Bengal Plants ” entering 
that of the " Flora of British India " in brackets when the two differ. 
Solanacew. 

162. Bolanum verbascifolium, Linn, Flowers hot season. Uriya Donka'bqjji. 

Scrophularineas, 

163. Jjimnophila oonferta, Benth . 

164. Litnnophila racemoaa, Benth. 
lGf>. Herpestes Monniera, H. B. and K. 

166. Dopatrium junoeuui, Ham. 

167. Vandella soabra, Benth. 

168. Bonnaya reptans, Sjrreng . 

169. Bonnaya veronicmfolia, Spreng . 

170. Btriga densiflora, Benth . 

171. Btriga eupbrasioides, Benth, 

172. Oentranthera hutnifusa, Wall. 
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173. 

174 

175. 


176. 

177 . 

178 . 

179. 

180 . 

181. 

182 . 

183. 

184 . 

185. 

186. 

187. 

188. 
189. 

190 

191 

192. 

193. 

194. 


195. 

196. 

197. 

198. 

199. 

200 . 
201 . 


202 . 

203. 


204 . 


Lmtibulariaeefv. 

Utrioularia retioulata, Smith, var . uliginoaa . 

Utricularia bifida, Linn. 

Bignoniacece. 

Dolickandrone falcate, Only two trees seen at the foot of the 

Mohiri hills near Jogidi. Flowers in June. 

Acanlhacfd. 


Elytraria oreriulata. Vahl. 

Nelsonia campestris, R. B>. 

Acanthus ilicifolius, Linn. Uriya Hollithiuimii . 

Hygrophila polysperraa, T. And. 
liuellia prostrate, Larnk . 

Kuellia prostrate, Lamlc car dejecta. 

Ruellia patula, Jacq. 

Heraigraphis hirta. T. And. 

Phaylopsis parviflora, Willd. 

Andrographis eohioidea, Nm*. 

Asystasia gangetica, T. And . (A coromandeliana.) 

Uhinacanthus communis, Nets. 

Verbenacrre. 

Lippia nodiflora. 

Prorana latifolia, Roxh . rar. mollimma 
Symphorema involucratum, Roxh. 

Symphorema poly and rum, Wight. 

Lahiateo’. 

AerooophaluH oapitatus Benlh. 

Geniosporum proatratum, Bmth. 

Pogostemon pleotranthoidea, De^f. Uriya Gondo-duUu. 

Loucaa striota, Bmth. 

Amaranthaceo \ 

Amaranthus viridis, Linn. 

/Erua Monaonia, Mart. On calcareous Boils. 

Chmopodiaceir . 

Basella rubra, Linn. 

Polygonacea'. 

Polygonum plebejum, R. Br. 

Polygonum glabrum, Willd. 

Polygonum barbatum, Linn 
Polygonum Hydropiper, Linn. 

Loranthac*<r> 

Viaoura monoioum, Roxh . 

Vusoum orientale, Willd. 

These leafy-speoies together with the various species of Lor a nth us 
in Uriya bear the generic name of Modango which is prefixed with 
the name of the host. 

Viaoura articulatum, Burra , var . diohotoma. Uriya Madam. 
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Eupkorbiacea ‘. 

20,0. Euphorbia hypericifolia, Littn car. indica 
2(16. Euphorbia pilulifora, Linn. 

207. Euphorbia microphylla, Hcyne.. 

208. Bridelia retusa, Sprang, car Koxburghiana 

209. Bridolia montana. Willd. car. communis. 

210. Bridelia stipulates, Bl . 

21 1. Bridolia tomentosa, Bl. 

212. Flueggia microearpa, Bl, 

213. Phyllanthus raadaranpatensis, Linn. 

214. Phyllanthus simplex, Betz, 

215. Groton eaudatus, GeiseL Not common. 

210. Ohrozopbora plicata, A. Jus*. 

217. Baliospennum axillarc, BL 

218. Claoxylon Mercurialis, Thmute.n. 

219. A wily p ha fallax , Muell-Arg. 

220. Acalypha indica, Linn. 

221. Homonoia riparia, Lour. 

Tragia involucrata, Linn. car. angustifolia. 

Tragia involucrata, Linn, car . cannabina. 

222. Scbastiana Ohammlca, Mnell. Arg. 

flrticacarr. 

223. Trema aniboincnsis, Bl. 

224. Pouzolzia indica, Gaud. 

Pouzolzia indica, Garni, car. alicnata, Wedd . 

225. Pouzolzia pontandra, Berm. 

220. Phylochlamis spinosa, Bur. 

Ceratophylleo. 

227. Ooratophyllum demorsum, Linn. 

MONOCOTYLEDONES. 
Hydrocharide.a . 

228. Ottelia alisuioidos, Peru. 

, Burmanniactw. 

229. Burmanniu oadostis, Don. 

Orchidaceo'. 

230. Geodorum dilat.atum, R. Br. Terrestrial. Flowers rains. 
231 Vanda Roxburghii, Br. A common epiphyte. 

232. Habonaria platypliylla. Sprang, . 

233. Habenaria plantaginea, Lindl. > Small, terrestrial herbs. 

234. Habenaria commelinifolia, Wall . ) 

Ilowwdoraceo . 

235. Sarweviera Uoxburghii, Sfihv.lt, f. I! rig a Marga . 

AmarylUdm . 

230. Oureuligo orchioides, Gorin, 

237. Crinum asiatioum, Linn . 



FURTHER NOTES ON THE FLORA OF NORTHERN GANJ AM. 4*1 


23H. 


240. 


241. 

242 

243. 

244. 
24 r>. 


250. 

251. 

252. 

253. 


254. 

255. 

256. 

257. 

258. 

25H. 


260, 


261. 

262. 


263. 


264. 


265. 

266 . 

267. 

268. 

269. 

270. 


Crinura latifolium, Liun. 

Pancratium /.oylanioum, Linn. 

Tairareit'. 

Tacca pinnatifida. Ford. 

Dioacvrenreo’. 

Diosoorea pontnphylla, /Ann. Uriya Koraba. 

Diosoorea tomontosa, Kani/j . 

Diosoorea oppositifolia, Linn . Uriya I'ittolo. 

Diosoorea auguina, Roxh. Uriya Kom*lu. 

Diosoorea Hamilton), Uook. f. 

All these Howor < luring the rains. The tubers are eaten by the"junglo 
tribes. 


Liliacoa . 

Smilux macrophylla, Roxb. Uriya Muthiri . 

Seilla indica, Rah. 

Ohlorophyton tuberosum, Hah. Uriya Bonnpia'i. 

Pont ederi area 1 . 

Monochoria hastiofolia, Freni. 

Comiwii »uc$(t\ 

Cornmelina hudiflora, Linn. 

Coimnelina attonuata, Kouiy. 

(Jommeliua suilrutieosa, HI. 

Aneilema soapiflormn, Wiyht. 

Aneilonia vagiuatum, R. Hr. 

Typhaceni. 

Typha augustata, Cha/n.b and Hury. Uriya Faniiula. 

A ro bleep . 


Pistia stratiotea, Linn. Flowers cold season. A small, rr suite-like float- 
ing plant, common on all tanks. 

Typhonium triloba turn, Schott. 

Amorphophallus campanulatus, HI. Uriya Ullo. Tho large tuber is 
eaten by the j tingle tribes. 

Plesmoniuin margaretiferum, Schott. Tho barren appendage is described 
as “ nought or very short/* but that of one specimen found was \\ u 
long, the total length of tho spadix being f/\ 

Scindapsus officinalis, Schott . An extensive climber, 

Alimacrw. 

Limnophyton obtusifolium, Miq. 

Naiadaceo. 

Potamogoton indicus, Roxb. 

Potamogetnn peotinatus, Linn. 

Najas minor, All, 

Eriocaulm . 

Kriocaulon trancatum, Ham. 

Briocaulon quinqtioongulare, Linn. 


n 
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271. 

272. 

273. 

274. 

275. 

270, 


277. 

278. 

279. 


280. 


Cyperacm and Gramntce . 

About 100 species of these two orders were collected and sent to Calcutta 
for identification. A» they have not yet all been dealt with, they are 
entirely omitted here. 

CHYPTOGAMIA. 

Filicks. 

Polypodhieeiv, 

Adiantum lunulatum, li-unu. 

Adiantum caudatum, Linn. 

Oheilanthes tenuifolia, Snarl;;. 

Oeratopteris thalictroidea, Brogn. 

HemionitiK arifolia, Bedd. 

Schiziacta\ 

Lygodium flexuoBiini, Sir. 

Khizocakpk.k. 

Salviniaceie. 


| Two common u maiden hair ” fern*. 


| Vriya SnmuHuuitia sago. Herbs creeping 


Azolla pinnatu, R. Ur. A minute floating plant. 

J\ far silence w. 

Mursiiea (juadrifoliata, Linn. 

Marsilea minuta, Linn. 

and rooting in mud. The 44 leaves 99 resemble those of Oxaliw and are 
eaten. Conceptaclcs cold season. 

Lycopooink.k. 

Ltfcopodiacm \ 

Lycopodium Hamihonii, Spreng. 


Errata itt article on pages 537 to 553, Vol. AT . 

Page 540 — No. 03, fur * ( carniculata/* read “ corniculata. ** 

Page . r 42 — No. 118, for 4 ' Crotolaria clavata, W. & A./* read “ Crotolaria 
naltiana, Andr.” 

No. 127, for “ Indigofera tinctorial* read “ Indigofera Huma» 
trana 

Page . r i43 — No. 132 , for “ xnungo f read “Mungo.” 

Page 544 — No. 194, for “tor n 99 read ° Tora.” 

No, 199, for “ ubsus, M read Absus. 1 * 

Page 545 — No, 219, for “ intaia,” read, '‘intsia.” 

No. 220, for { * catappa," read “Catappa.” 

No. 228, for “ chebula,” read “ Chebula.” 

Page 540 —No. 230, for “ Guayava,” read ‘ Guyava.” 

Page 548 — No. 292, for “ elengi ” read *' Elengi.” 

No. 297, for " embryopteris,” read ‘ 4 Embryopteris.” 

No. 299, for “ chloroxylon.” read 41 Chloroxylon.” 

Page 549— No. 315, for lt Chonemorpha OrIffithii^ ,/ read 14 Chore n< rpha 
macrophylla, G. Don.” 

No, 821, delete Calotropis prooera, which does ) ot occur. 
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Pag 3 550 — No. Mil, for “ Limnopliila laxa, Benlh.” trad “ Limnophila gra- 
tioliodea, R. Br.” 

Page 651 — No. 373, delete “ Uricularia affiniH.” 

No. 888, for “ Uoinakka,” read lt Koi'nakka.” 

Pago 552— -Nos, 89(5 and 897, for “ Burleria,” read “ Barleria.” 

No. 401, for “ Lopidagathi* irinervia, Nees,” read “ Lopidagathis 
Hauiiltoniana, Wall.' 1 

No. 402, for “ betonica,” read “ Betonica.” 

No. 400, for “ JuHiicia proeumbesin, Linn,, read w J. diffusa, 
Willd., ear, orbiculata ” 

Pago 553 — No. 485, for ecplmlotes read Cephalotes.” 

No. -45 1, for u tirucalli,” read ** Tirucalli.” 

No. 458, for “ Euphorbia uivulia, Linn.” read “ Euphorbia nerii- 
folia, Linn.” 

Pago 55 4- -- No. 407, fnr “Jatropha gland uli fora, Koxb.” read, “ Jatropha 
goa-sypifolia, Poxb.” 

Pago 555— No. 508, for “ Agavo Americana, Linn.,” read " 

Uoxb.” 

No. 498, for “ susanme ” read “ Susanna?.” 


Agave cantids. 
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A LIST OF THE BIRDS FOUND IN ANI) 
ABOUT MADRAS. 


By D, Dbwar, i.c.s. 

This list, is, 1 regret to say, l>v no moans complete, Indeed, so full 
of lacunae is it that I should not have thought of sending it to the 
Journal, hut for the fact that 1 am leaving Madras and am not likely to 
return to the station, — at any rate for some time to come. 

So far as 1 have been able to ascertain no list of the birds found 
about Madras exists, l therefore venture to hope that this list, in- 
complete though it be, may prove of some service to bird-lovers, who 
happen in future to he stationed in Madras. 

Now that a beginning 1ms been made 1 hope that some ornithologist 
will ere long compile a complete list of the winged creatures seen in 
the neighbourhood of the chief town of the Benighted Presidency, 

The present list was put together during the cold weather of 11)04- 
05, which was an abnormal one on account of the total failure of 
the N.-E. monsoon. It is therefore tolerably certain that some wading 
b'rds will have to he added to iliose given below. 

The opportunities I have enjoyed of going outside the immediate 
environs of Madras have been few, hence nearly all the birds herein 
enumerated are to he found within five miles of Fort 8t. George. 

As, however, some of the birds that find place in this list were seen 
farther afield, I have taken as my area a strip of coast 10 miles 
broad extending from Chingleput on the south to the Pulicat lake on 
the north ; that is to say, an area of roughly 400 square miles. The 
Madras man who goes out for a day’s shooting is not likely to go out- 
side this area. 

The number given against, each bird is that attached to it in the 
Fauna, of British India. 

4. Conmx inaet'orhynckufi.-~T he Jungle Crow, — The term “jungle 
crow” is n misnomer, for this bird affects town almost as much as C. 
xpkndms does. The two species are almost equally common within 
the Municipal limits of Madras. It is amusing to notice the respect 
with which this species is treated by (1 splendent. It nests from 
March to June in Malms. 

7. forms splendms.— The House Crow.— The bird is u positive pest 
in Madras. Their numbers must considerably exojed the human popu- 
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(alion. Crowds of them hang about the General Hospital, rendering 
obligatory the entertainment of a special staff of crow boys.” These 
urchins are armed with hows and arrows, and they have their work 
out out in keeping the crows out of the wards. The weak, helpless 
patients are a favourite butt of* the crows. The tables, which are placed 
at the bedside of the patients, are provided with Mire covers under 
which the food is placed. Formerly weaker covers were used, hut the 
crows soon learned to overturn these. (\ splendent nests in Madras' 
•during the months of dune, duly and August, usually in trees, hut 
occasionally on roofs. Dozens of families are reared up annually in 
the trees of the Fort. Last year one pair tried to build on the 
telegraph wire near the General Post Office in Bhicktown. 

Both the cock and hen birds seek materials for the nest, hut the 
female alone does the building. The male sits and Matches in a tree 
near by, and whfm the female has adjusted the twigs to her satisfaction, 
both fly off together to seek new material. While the young are in 
the nest one or other of the parents invariably mounts guard. The 
voting birds appear to remain about 20 days in the nest before they 
leave it. About the end of the third week of their existence they 
begin to sit on the edge of the nest, hut do not attempt to flv until two 
sir three days later. 

They are fed by the mother and generally treated as babies for 
<juito a long time after they have left the nursery. They •* squawk ” 
perpetually, displaying red throats. 

The nest is usually built of twigs, hut any flexible material is 
pressed into service. Cases are on record of nests in Madras being 
constructed of soda-water bottle wire, brandy-bottle wire and even 
bits of tin. 

31. Paean atrweps. — The Indian Grev Tit, — This bird is by no 
means common in Madras, 

111, Crateropus griseus. — -The White-headed Babbler.- -This is the 
■common babbler of those parts, and indeed is the only babbler I have seen 
in the neighbourhood of Madras. Its habits are those of its class. It is, 
however, less untMy-looking. The degree of whiteness of the head 
varies greatly on different individuals, I believe that it is a case of “ the 
older the bird the whiter the head.” In newly* fledged birds the head 
feathers are scarcely whiter than the rest of the plumage. A young 
babbler makes a charming pet ; it keeps up an endless cheeping twitter* 
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243. sEyltluna tiphia .-~ The Common Iota. — This is one of the 
most abundant birds in Madras* Its multifarious and cheerful notes 
tire hoard in every garden. 

278. Afidpartrs Immorrhuis * — The Madras Hod-vented Bulbul. — 
Very abundant. 

288. OUi'ompM emeriti . — Bengal lied- whiskered Bulbul. — This 
bird is sometimes seen wild in Madras. Probably birds which have 
escaped from captivity have established themselves. On one occasion I 
saw a young bird without the red patches on the side of the head. 
There appear to be several pairs in Guindv Park. 

302. Pycwmtns {eantholwnvu . — Ye How- -throated Bulbul.*— Oates 
records this bird as having been found in Madras, but I think lie must 
have been mistaken, for 1 have never seen it about Madras, nor do I 
know any one who has. 

305. Ujfvnamtm Inieolus . — White-browed Bulbul. — This bird 
occurs in great numbers, being in fact almost as abundant as MolpaMes. 
It occurs in every hedgerow, 

327. Dicrnntft ater. — The Black lhongo. — Needless to say this bird 
is exceedingly plentiful. Numbers squat on the ground on the 
41 Island ” keeping company with mynas and grey-headed wagtails. 
It, does not seem to 41 hit it off” very well with the latter, for 
-one constantly sees it angrily chasing a wagtail, which it never 
-catches. 

Tim bird seems to breed throughout the hot weather. Last August a 
pair of dron go* built their nest high up in a tree in the Fort within 
u dozen yards of mv office window. As there were crows* nests on 
that and all the surrounding trees, the amount of squabbling that took 
plum may b;» imagined. The screams of the irate king-crow w f eye so 
loud and frequent that they seriously disturbed my work. On one 
occasion I took the trouble to count the number of fights between 
these two drongos and the various crows. Between 11-45 ami 12-15 
there ware no fewer thar. 10 separate fights ; and they kept this up 
throughout the day f-r 11 days ! 

330. Dkrurufi rwrulewens . — The White-bellied Dron'go.— A rare 
bird. I can only remember seeing it on two occasions. 

874. (Mhotomns sutorim . — The Indian Tailor Bird.— Exceedingly 
abundant. Its nests are found from February to August'. April feftho 
month when most nests are likely to be seen. &itigle4caf 



LIST OF BIRDS FOUND IN AND ABOUT MADRAS. 487 


difficult to find. One j>air sewed up one of the leave* of one cf the 
numerous cumias that were growing in pots in the verandah of my 
friend, Mr. Powell. He noticed that the leaf was withering, so cut 

it off. He only then discovered tlmt it contained a half completed 

nest. He replaced the leaf in the pot, hoping the birds could 

continue nesting operations. But they left tlmt nest and made another 
in the same plant . 

I saw one nest only one foot above the ground, it was in the leaf 
of a eamrn standing on the steps of the Gymkhana Pavilion, 

384. Franklinia InehananL — The Rti faun-fronted Wren-warbler. — 
A rare bird. 

31*4. Hypolais ntnm % — Sykes’ Tree- warbler. — Hundreds of thousands 
of these birds visit Madras in the cold weather ; their harsh, sharp, 
thick y chirk, seems to issue from almost every bush, 

402. Sylvia a finis . — The Lessor White-throated Warbler,— Fairly 
common. 

464. Print a socialist . — The Ashy Wren- warbler.— This bird is not 
very abundant. 

4fiS*. I.antus lahtora . — The Indian Grey Shrike,— -There is a speci- 
men of this bird in the Madras Museum, labelled “ Madras,” but I 
have not seen the bird in the neighbourhood. 

473, Lanius rittatus . — The Bay-hacked Shrike. — This is the common 
shrike of Madras. 

476^ Lanius — The Rufous-backed Shrike, — This 

is not common about Madras, 

488. TephwuUrnh pondicenunaa . — The Common Wood-Shrike.— 
The bird occurs in great numbers in and about Madras, frequenting 
rows of palm-trees, and gardens. It has an agreeable mellow note 
which it constantly whistles, 

500. Pericnmins peregrinn #. — The Small Miutvet,— This bird is 
fairly common, little flocks of them frequently ornament the garden. 
When seeking the insect prey they often hang from a branch head 
downwards as Tits do. 

508. Campophaga syUst . — The Black-headed Cuckoo-Shrike. — 
This handsome bird is bv no means rare in Madras, being more 
ahtxudant there than in most parts of India, 

510. Qr a modus mam . — The Large Cuckoo-Shrike,— This bird can 
scarcely be Wiid to be common about Madras. 
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512, Artamns/nsrus . — The Ashy Swallow 7 - Shrike. — This bird is not 
vory common within Municipal limits, but is found in numbers nil 
along the Buckingham Hand. 

Tliis bird keeps to tree-tops, now and again making little sallies into 
the air. Its wings when outspread resemble in shape those of a 
Boe-eator, Indeed the manner of flight of the Ashy Swallow-Shrike 
Forcibly calls to mind that of the common green Bee-eater, 

518, Oriohts kumloo * — The Indian Oriole, — This bird is not often 
seen in Madras during the hot weather, but is fairly common in the 
winter. Curiously enough I do not remember having beard its mellow 
note during the 18 months I was in Madras : on the other hand one 
frequently hears the bird’s harsh note which is like unto the mewing 
of a wheezy cat. It would seem that the mellow note is uttered only 
during the breeding season, and that this species does not nest In 
Madras. 

521. Or iotas mdanocephalHS . — The Black-headed Oriole. — Tins i* 
far from being common in Madras. 

528. Pastor rose us. — The lloso-oolourod Starling, — Tills bird is not 
common about Madras. 

582. Sturnia menzhieru — The Common Indian Starling. — A bird 
rarely seen in Madras. 

538. Stnmns malaharica. — The Grey-headed Myna. — A winter 
visitor only. In the cold weather it is fairly abundant. Its habits 
appear to be strictly arboreal. I do not vemetnber ever having seen a 
Grey-headed Myna on the ground. It is frequently found in company 
with the Black headed Myna. 

They occur in flocks and are noisy creatures. Their voices are 
harsh, the notes they emit being a hoarse cackle, like the commence- 
ment of the cry of ihe spotted owlet. 

544, Temv.HW'.hns pagodarnm~ T Y\\Q Black-headed or Brahminy 
Myna. — This is one of the commonest birds about Madras, being even 
more numerous than the following species. 

Brahminy Mynas do not seem to be very particular as regards what 
t hoy eat. Numbers of them will usually be seen in the neighbour- 
hood of the conservancy trenches 1 Last July a couple of these birds 
had a nos* in the hole through the ledge or cornice of the spire of ihe 
Fort Church, through which the lightt ing conductor runs. Both 
parents feed the young cues. 
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549. Acridotheres triads .* — The Common Myna. 

576. Cyomis tickellu*~~ Tiokell’s Blue Flycatcher.— I have never 
seen this bird at large in Madras. A live specimen was, however, 
brought to me last February and said to have been taken about 6 miles 
inland from Madras. 

588. AUeonax The Brown Flycatcher. — This bird is by 

no means common in Madras. I have only noticed it in winter. 

598. Terpsiphone paradisL — The Indian Paradise Flyoatcher. — This 
is the commonest. Flycatcher in Madras and is a permanent resident. It 
sometimes enters verandahs and hawks insects from the trellis-work. 

604. Rhipidura albifrontata . — White- browed Fantail Flycatcher. — 
This bird although not very abundant is by no means rule in Madras. 

609. Pratinoola atrata . — The Southern Pied Bush ( )hat. 

644. R'ltimlla rufivcntris . — The Indian Redstart — A good many 
of this species visit Madras in winter. 

662. Thdmnobia fulicata . — ‘The Black-backed Indian Robin. — This 

bird is fairly abundant. 

668. Copsychus saularis . — The Magpie-robin.- This bird, although 
by no means rare, is not nearly so abundant as it is in most stations of 
Northern India. 

720. Ploceus baya . — The Baya. — I do not remember having 
seen this bird within Municipal limits ; it is, however, by no means 
rare at a distance of a few miles from Madras. 

728. Uroloncha striata . — The White-backed Munia. — This bird is 
not common in Madras. 

784. Uroloncha malabarica.— The White-throated Munia. — This is 
the commonest Munia in Madras. 

785. Uroloncha punctidata . — The Spotted Munia. — This bird is not 
very often seen about Madras. 

775* (}ytM\orhis flavicollit. —The Yellow- throated Sparrow, — This 
bird is fairly abundant. 

776. Pamr domesticm . — The House-Sparrow.— This creature is 
as numerous and impertinent in Madras as elsewhere. The sparrow 
used to come inside the first hotel at which I stayed in Madras, and 
jwade such a noise that I was obliged to change my quarters, 

818. ffirundo rmtica . — The Swallow. 

831* Moiwflfa moderaspatentUi — The I^arge Pied Wagtail.— This 
ia tbe commonest Wagtail in Madras. It is a permanent resid^pt; a pair 

U 
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frequently attaoh themselves to a bungalow, and there bring up, in rapid 
succession, a number of families in a hole somewhere about tho roof. 
This species has a sweet song. 

832. Motacilla melanope . — Tho Gray- Wagtail. — This bird does not 
visit Madras in very larger numbers. 

883. Motacilla borealis The Grey-headed Wagtail. — Great flocks 
of these birds visit Madras mery cold weather. Their plumage is very 
variable. 

839. LmonidromuA indieus .— The Forest- Wagtail. — 1 saw this 
species on two occasions. 

847. Anthus rufulus . — The Indian Pipit. — This bird does not 
appear to be very common. 

861. Alaada gulgula . — The Indian Sky-Lark. — This is a common 
bird. 

872. Mtrafra affinis . — The Madras Bush-Lurk. — As Jordon re- 
marks, this bird is to be found in every garden in Madras. 

879. Pyrrhulauda grisea * — The Ashy-crowned Finch-Lark. — This 
bird is fairly common. 

894. Arachnechthra lotcnia^ Loten’s Sun-bird. — This beautiful bird 
is very common in Madras. It has a fine voice. It nests in February 
and March. The nest is much more bulky than that of A . zcyhnica. 
It is usually commenced upon a cobweb at the end of a branch of a 
bush. The entrance is protected by a poroh. Two eggs are laid : these 
have u whitish background, blotched with brown ; the brown marking? 
occur chiefly at one end of tho egg. 

895. Arachnechthra asiatka . — 1 The Purple Sun-bird. — This bird is 
not nearly so common about Madras as A. lotenia and A . zeytoniw, 

901. Arachnechthra zeylonica . — Tho Purple-rurap6d Sun-bird.-*— 
This is the commonest of the three honeysuckers. In March, nutnbers 
of nests are to be seen These are pear-shaped structures attached to 
the end of a low hanging branch. The branch is usually an inner 
of e : so that the nest is likely to escape detection unless oue passes under 
the foliage of the tree from which it hangs. 

A pair of these birds built their neat ut tho end of a wire which hung 
down from the roof of a fernery. The occupants of the house used to take 
tea in the verandah every afternoon, within a couple of yards of the nest. 

The branch to which another nest in the same garden was attached, 
broke fad the nest fell to the ground. The broken end was then l&d 
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on to the tree by the owners of the garden, and the Sun-birds went on 
ineubating as though nothing had happened. 

933. Pitta brachyura.—* The Indian Pitta. — This interesting bird 
may almost be said to be common in Madras. Wherever thoro is cover, 
such as shrubs or brushwood of any magnitude, there will this bird 
almost certainly be found. 

Jordon writes of the Pitta : “In the Carnatic, it chiefly occurs at the 
beginning of the hot weathor, when the winds first begin to blow with 
violence from the west, and the birds in many instances appear to have 
been blown by the strong wind from the Eastern Ghauts ; for, being birds 
of feeble flight, they are unable to contend against the strength of the 
wind. At this time they take refuge in huts, out-houses, or any building 
that will afford them shelter. The first bird of the kind that I saw, hud 
taken rofuge in the General Hospital at Madras and subsequently at 
Nellore, 1 obtained many alive under the same circumstances.” 

Some birds certainly reside in Madras all the year round, for 
there is hot a mouth in the year in which I have not seen Pittas. They 
do not appear to be less abundant in the cold than in the hot weather. 

They feed chiefly upon the ground, hopping about and rummaging 
among the dried leaves much as Babblers do. They are shy birds, 
making lor cover directly they see a human being. 

Crows, for some mysterious reason, appear to have a doep-rooted 
antipathy to Pittas ; this perhaps acoounts for the wariness of the latter. 
Mr. IX G. Hatehell once picked up a dead Pitta in his verandah, which 
had presumably been killed by crows. Dr. J. R. Henderson relates a 
similar incident* ” I was playing tennis at a friend's house here in Madras 
when I saw a bird being chased by a mob of crows. It took refuge in the 
drawing-room of the house, where I caught it and found that it was an 
uninjured, but very much terrified, Pitta.” “ My impression is,” he 
adds , u that I have seen crows chasing a Pitta more than once in Madras.” 
I have never yet bad the good fortune to come across a Pitta's nest* 

4186. Brachyptemus aurantius . — The Golden-banked Woodpecker, — 
This noisy bird is very common about Madras, where it seems to be 
very partial to toddy palm trees. 

1003, lynx torquilla . — The Common Wryneck. — This bird is not 
at all common about Madras. 

; 1008, Thereitery& zeylonkus.-—The Common Indian Green 
Barbet.— I have neither seen, nor heard this bird in Madras, but it has 



492 JOURNAL , BOMBAY NATURAL HISTORY SOCIETY \ Vol. XVI 


been described to me an occurring there* I have therefore included it 
in this list* 

1019* Xantkolaima hwmaiocephala * — The Coppersmith* — This 
is one of the most abundant birds in Madras. Its monotonous note is 
heard continually throughout the day all the year round, Sometimes 
in the early morning during the winter months I have seen 70 or 80 of 
these birds sitting on one tree. 1 do not understand the significance of 
suoh conjugations, for they do not appear to ooour on the same tree day 
after day* The tree that held them one morning was deserted the next. 

1022* Coracias indica. — The Indian Holler* — This bird is not so 
abundant in Madras as it is in Northern India, but it ooours in some 
numbers. 

1026. Merops viridis . — The Common Indian Bee-eater* — This bird 
is fairly abundant, I have not seen it breeding about Madras ; it 
possibly goes elsewhere in order to bring up its family. 

1027. Merops philippmus, — The Blue-tailed Bee-eater. — This bird 
is not very abundant within municipal limits, but one sees many of 
them when out snipe shooting ,* they are fond of sitting on the ridges 
which separate the flooded paddy fields. 

1033, Ceryle varia. — The Indian Pied Kingfisher. — This is a very 
common bird. 

1035. Alcedo ispida . — The Common Kingfisher. — This bird, too, 
is very numerous. 

1044. Halcyon smyrnensis. — The White -breasted Kingfisher.— 
This species is even more abundant than the two above mentioned. 
It is found in almost every garden. 

1046. Callialcyon lilacma . — The Buddy Kingfisher, — Blanford says 
of this bird: il The specific name coromanda , although the oldest, 
cannot be applied to a bird that is not found in the Peninsula of India,” 
But there oan be no doubt that this bird is sometimes found in the 
Peninsula. There are in the M adras Museum three specimens of this 
bird, one of which was shot by Mr. Edgar Thurston, Superintendent 
of the Museum at Quduvancheri, about 16 miles south of Madras. 

1067. Upupa indica . — The ludian Hoopoe. — This bird occurs in 
great numbers in Madras. 

1073. Cypselns affinn % ~ The Common Indian Swift.— This swift is 
not very frequently seen in Madras. 

1075. Taehomis batasnkmh . — The Palm-Swift.— Thanks to the 
number of toddy palms this bird is very common in Madras. 
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1091. Caprimulgus asiaticus , — The Common Indian Nightjar. — I 
do not remember having heard this bird, bnt it does occur within 
Municipal limits, for Mr. D. G. Hatohell tells me that he has seen it in 
his compound. 

110 4. Cueulus canorus. — The Cuckoo. — It is only on very rare 
occasions that this bird visits Madras. 

1 109. Hierococcyx vartu s. — The Common Hawk-Cuckoo. — This bird 
does not often visit Madras. I can call to mind having heard its call 
but once during my 18 months sojourn in Madras. 

1118. Coccystes jacobinus . — The Pied Crested Cuckoo. — This bird 
cannot be said to be abundant about Mudras. Now and again one notices 
a noisy flook of pied crested cuckoos. The birds seem t-o be always on 
the move. 

1119. Coccystes coromandus. — The Red-winged Crested Cuckoo. — 
This handsome bird is not very often seen in Madras. One was re- 
cently caught in the compound of Colonel Carruthers, I.M.S. He 
put it into his aviary. It was exceedingly shy. 1 have seen it in 
Guindy Park. It is probably commoner than is supposed. During 
flight it looks very like a cook koel. 

1120. Eudynamis homrata . — The Indian Koel. — This bird is nearly 
aa common in Madras as tlio grey-necked crow, and is proof positive 
that Mrs. Corvus splendens is a very good mother. 

1180. Centropm sinensis. — The Crow-Pheasant. — This is u common 
bird ; one living in almost every garden of any size. 

1138. Palceornis torquatus. — The Rose-ringed Paroquet. — A com- 
mon bird, in the cold weather, it is rniioh less frequently seen in the hot 
months. 

1189. Palceomis cyanocephalus . — The Western Blossom-headed 
Paroquet. — This is not so oommon in Madras as the last species. 

1152. Stria Jlammea. — The Barn Owl. 

1157. Asia accipitrinus.— The Short-eared Owl. — This bird is, 1 
think, fairly oommon. One usually comes across it while out shooting. 
I saw one bird sitting in the middle of the polo-ground about 4 p.m. 
It let mo come within half a dozen yards of it before it flew away. 
It then settled down again on the polo-ground and made no attempt 
to conceal itself. 

1161. Syrntum ocellatum ,— The Mottled Wood-Owl. 

1178. Scops yiu. — The Scops Owl. 

1180* Athene brama . — The Spotted Owlet. This bird is, of course, 
MOWKliugly abundant. 
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1189. Pandion haltaetua. — The Osprey. — Some of these fine birds 
ure to be seen fishing in most of the backwaters in the neighbourhood of 
Madras. 

1191. Otogyps calms. — The Black Vulture. 

1196. Pseudogyps bengalemis. — The Indian White-backed Vulture. 

1197. JNecphrongin gmianus. — The Smaller White Soavanger 
Vulture. — For the past 20 years or more a pair of birds (probably several 
pairs in succession) have brought up a family on a ledge of the steeple 
of the Scotch Kirk. 

1207. Hie radius fasciatus. — Bonelli’s Eagle. 

1208. Hieraetus pennatus . — The Booted Eagle. 

1217. Spilomis cheela. — The Crested Serpent-Eagle. 

1220. Butastur teesa . — The Whito-eyod Buzzard-Eagle. 

1224. Haliadtus leucogaster . — The White- bellied Sea-Eagle. 

1228 Haliastur Indus . — The Brahmiuy Kite. — This bird is exceed- 
ingly abundant. 

1229. Milvus govinda . — The Common Pariah Kite. — This bird, too, 
exists in great numbers. 

1233. Circus macrurus. — The Pule Harrier 1 am not certain as 
to the existence of this bird in the neighbourhood of Madras. One day 
when out snipe shooting I saw a bird of prey which 1 made out to be 
a pale harrier ; but it would not let me approach near enough for a shot. 

1234. Circus emeraceus — Montagu's Harrier. 

1236. Circus melanoleucus . — The Pied Harrier. 

1244. Astur badius . — The Shikra, 

1247. Accipiter nisus. — The Sparrow-Hawk. 

1249. Pernis cristatus . — The Crested Honey- Buzzard. —1 have 
uever-seen this bird in or about Madras ; but there is in tfao Museum a 
specimen which was shot on the Poona-Maler Koad. 

1255. Falco peregrmator .— The Shahin Falcon. — Mr. I). G. 
Hatched sliot one of those birds in liis compound in Madras. 

1260. Falco subbuteo . — The Hobby. — There is a specimen of this 
bird m the Madrus Musourn. But its label does not say where the bird 
was shot* However 1 have seen about Madras on two or three 
occasions a bird which I took to be a hobby. 

1262. Erythropus amurensis . — The Eastern Red-legged Falcon. 
1264. Msalon chicquera .-*- The Red-headed Merlin. 

1272* Crocopus chlorogasier . — The Southern Green Pigeon.*— This 
bird is not at all common about Madras. 
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1292* Columba intermedia . — The Indian Blue Rook-Pigeon. — Not 
»o abundant as in most places. 

1804. 'furfur arienialie . — The Rufous Turtle-Dove. — I have not seen 
this bird in or about Madras, but there is in the museum a specimen 
labelled “ Madras . 99 

1307. furfur suratensis . — The Spotted Dove. — This is the oommon 
dove of the looality. 

1309. r furtnr oambayemie , — The Little Brown Dove. 

1310. furtur rmriw . — The Indian Ring Dove. 

1311. (Enopopelia tranqueharica . — The Red Tuttlo-Dovc. 

1317. Pteroties fasciatus . — The Painted Sand -Grouse. 

1349. Oalloperdix spadicea . — The Red Spur-Fowl. 

1354. Excalfactoria chinensis . — The Blue-breasted Quail. 

1355. Coturwx communis , — The Common Quail. 

1856. Coturnix coromandelica.— The Rain Quail. 

1357. Perdicula asiatica . — The Jungle Bush-Quail. — I have not 
oome across either this or the next species, but Hume ami Marshall shite 
thoy have been found at Madras. 

1358. Perdkula argunda , — The Rook Bush-Quail. 

1375. Franeolinus pondicerianus . — The Grey Partridge. 

1395. Iiallin a superciliaris . — The Banded Crake. — A specimen of 
this bird in the Museum is labelled " Madras . 99 

1401. Amauromis phcenicurm . — The White-breasted Water-lien. — 
This is a rare bird ubout Madras ; us are the two following speoies. 

1402. Gallinula cfdoropus . — The Moorhen. 

1403. Galliorex cinerea . — The Water- Cook. 

1404. Porphyrio poliocephalus * — The Purplo Moorhen. -The bird, 
usually called the purple coot, is fairly common about Madras. 

1405. Fulica atra . — The Coot. 

1416. Sypheotk aurita , — The Lesser Florican.— This bird is not at 
all oommon. Mr. Cross who goes out snipe shooting at least once a 
week during the season tells me that he rarely hags more than one 
florioan a year. 

1424. Rhtnoptilus bitarquatus, — Jerdon’s Courser. 

1480. Strtpsilas interpret— The Turnstone. * 

1481* 8&rwgrammu$ mdicui.~ The Red-watfled Lapwing. — Both 
this species and the next are very oommon about Madras. 

. 1433. Sarciophorm malabaricus , — The Yellow-wattled Lapwing. 
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1441. Squatarola Helvetica*— The Grey Plover. 

1442. JSffialitis geoffroyu— The Largo Sand-Plover. 

1443. JSgialiti s mongolia — The Lesser Sand-Plover, 

1446. JSgialitis alexandrine— The Kentish Plover. 

1447. M gialitis dubia. — The Little Ringed Plover.— Hundreds of 
theso birds congregate on the mud flats at the mouth of the river Cooum, 
and on the island. 

1450. Hasmatopus ostralegus . — The Soapie. 

1451. Himantopus candidus , — The Blaok- winged Stilt. 

1452. Mecurvirostra avocetta, — The Avooet. 

1454. Numenius arquata.— The Curlew. — This bird occurs in con- 
siderable numbers in all places where there is shallow salt water. 

1455. Numentus phceopus. — The Whimbrel. 

1456. Limosa belgica . — The Black-tailed God wit. 

1458. Macrorhamphus semipalrnatus. — The Snipe^billod Godwit, — 
1 have never seen this bird in Madras, but Jerdon records it. 

1459. Terekia cinerea . — The Avooet Sandpiper. 

1 460. Tot anus hypoleucus . — The Common Sandpiper. — This bird is 
very abundant about Madras and is, 1 believe, a permanent resident. 

1461. Totanus glareola,— The Wood Sandpiper. 

1463. Totanus stagnates . — The Little Greenshank. 

1465. Totanus fuscus. — The Spotted Redshank. 

1466. Totanus glottis, — The Greenshank. 

1468. Pavoncella pugnax. — The Ruff and Reeve. 

1471. Tringa minuta. — The Little Stint. 

1474. Tringa temmimki . — Temminok’s Stint. 

1476. Tringa crassirostris . — The Eastern Knot. 

1477. Tringa subarquata . — The Curlew Stint 

1480. Phalaropus hyprrboreus . — The Red-necked Phalarope. 

1 484. Oallinago cosiest ts, — The Pull Snipe. — This bird, together with 
the Pintail and Jack Snipe, visits Madras in very large numbers. Very 
excellent snipe shooting is obtainable all round Madras, both in paddy 
fields and tanks, during the whole of the cold weather. 50 oouple i a not 
an uncommon bag for one gun as the result of 6 or 7 hours shooting. 

1485. Gallinago stenura . — The Pintail Snipe. 

1487. Gallinago gallinula . — The Jack Snipe. 

1488. Rostratula oapensis . — The Painted Snipe. 

1489. Lotus ichthyaetus . — The Great Black-beaded Gull, 
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1490. Larus ridibundus , — The Laughing Gull. — This is the only 
Gull that is common about Madras. 

1491. Larus hrunneicephalus . — The Brown-headed Gull. 

1492. Larus hemprichi , — The Sooty Gull. — A specimen of this 
bird, labelled “ Madras/’ occurs in the local museum. 

1498. Hydroprogne caspia . — The Caspian Tern. 

1499. Sterna anglica . — The Gull-billed Tern. — This tern is very 
common about Madras. 

1501. Sterna media . — The Smaller Crested Tern. 

1 502. Sterna Iwrgii . — The Large Crested Tern. 

1504. Sterna melanogaster .— The Black-bellied Tern. 

1505. Sterna albigena .-~ The White-cheeked Tern. 

1511. Sterna saundersi . — The Black-shafted Ternlet, 

1527. Phalacrocorax fusoicollis . — The Indian Shag.— Some of these 
birds are to be seen on the Red Hills Tank. — Captain H. N. Packard 
describes it os breeding in December at the Vaden Tanjal tank near 
Ohinglepnt. 

1528. Phalacrocara.r javanicns * — The Little Cormorant. — This bird 
is abundant on most of the large sheets of water round about Madras. 

1529. Plotus melanogaster . — The Indian Darter or Snake-bird. 

1538. Pujfinm chlororhynchus . — The Green-billed Shearwater. I 

have never soen this bird, but Jerdon is supposed to have obtained a 
specimen in Madras, hence its inclusion in this list. 

1545. Platalea leueorodia . — The Spoonbill. — This bird is not com- 
mon in the neighbourhood, of Madras. 

1548. Dissura episcopus . — The White-necked Stork. 

1549. Xenorhynchus asiaticus . — The Black-necked Stork. * 

1558. Anastomus oscillam The Open-bill. — Cuptain Packard de- 
scribes this and the next species as breeding in December at the Vaden 
Tanjal tank. 

1554. Ardea maniUemis. — The Eastern Purple Heron. 

1555. Ardea cinerea . — The Common Heron. 

1559. ffergdias atta.— The Large Egret. 

1580. Herodias intermedia . — The Smaller Egret. 

1561. Heredias garzetta . — The Little Egret. 

1562. Bubtdcus coremandtis . — The Cattle Egret, 

1565# Ardeola grayl -*- The Pond Heron. 

1567, Buterides javaniea * — The Little Green Heron. 

1 # 
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1568. Nyoticomx griseus . — The Night Heron.— A considerable 
colony of these birds dwells in the Red Hills tank. These breed in 
August on some trees in the islands in the middle of the tank. Mr. 
Hatchell and I visited the island on 3rd September, but most of the 
young birds were fledged. We found one or two nests containing 
eggs and one holding a couple of young birds. 

Captain Paokard states that he saw thousands of these birds breed- 
ing at the Vadon Tanjal tank on 1st December. Ho says : “ Borne 
specimens of N. gri&em were in very bedraggled plumage, it being 
evidently their second brood, and the young of the first brood appeared 
to be with them. Unfortunately I did not ascertain whether the Red 
Hills birds bring up a second brood in December,” 

1573. Dupetor flaineollu . — The Black Bittern. 

1575, Phtenicopterus roseus . — The Common Flamingo. — A great 
colony of these birds visits the Pulioat Lake every cold weather : I 
must have seen over a thousand of them there. 1 am told that stray 
birds are sometimes seen on the Oooum at Madras. 

1583. Anser indiem . — The Barred-headed Goose. 

1584. Sure aim rnh melanonotus . — The Comb- Duck. 

1588. Camwa rutila . — The Brahminy Duck. -Owing to the failure 
of the monsoon, the tanks about Madras did not fill this year ; hence 
very few ducks were seen. Moreover, I did not go outside Madras very 
frequently owing to the fact that the shoot.iug was spoiled : so the 
list of ducks that follows is compiled from those in the Madras Museum 
which are labelled “ Madras ”, I do not think that this is altogether 
trustworthy : for I understand that some of the specimens were pur- 
chased in the Moore Market, Upon this their claim to be called 
Madras birds is based. 

1589, Dmdrocycna javanica , — The Whistling Teal. 

1591. Nettopus caramanddianus . — The Cotton Teal. 

1593. Anas pmmhrhyneha . — The Spotted-billed Duck* 

1595. Ckauselasmm dreperus . — The God wall. 

1597* Nettium crecca , — The Common Teal. 

1600. Dafila acuta . — The Pintail. 

1601. Querquednla circia ,-- The Garganey Teal, 

1602. Spatula dypeata ,~~ The Shoveller, 

1604. Ndta rufina . — The Red-crested Pochard* 

1617, Podicipes albipennis ^ The Indian Dabohiok. 
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MISCELLANEOUS NOTES. 

No. 1.— TIGERS HAMSTRINGING THEIR PREY BEFORE KILLING. 

I have noticed a peculiarity in the way tigers in Burma kill their prey. On 
several occasions 1 have come across animals such as satnbar, sine and gaur # 
also tame buffaloes that have been killed by tigers, arid the method adopted 
seems to lie to stalk the animal and suddenly bite one of the hind legs just 
above the hock, severing the tendon and breaking the bone, possibly in one bite. 
After this the tiger seemB to follow the animal persistently, waiting for 
another chance, wh^n it attacks the other log and breaks it in the same way. 
Once both the hind legs are hamstrung and broken, the animal is helpless, 
when the tiger kills it easily, jumping on itH back and biting the throat. 

In March 1901, 1 found a tame buffalo in the Pegu river that had been 
killed by a tiger. The spot where the buffalo (a full-grown cow) died, was 
quite three miles from whore it had been first attacked and one hind leg was 
broken. The Karen to whom the buffalo belonged showed me the spot where 
it had first been attacked. This was in some Kaing grass in the Pegu river. 
There were some ten buffaloes in the herd, and when the tiger attacked the 
one it eventually hilled, the herd stampeded down the river, the wounded one 
following. The tiger followed the buffaloes for about two miles before it was 
able to get in another bite, when it broke the second hind leg. Even then 
the buffalo seems to have hobbled along after the herd for quite another mile 
before the herd left it and returned to the Karen Te. The Karens, finding that 
one buffalo was missing, went up the river to look for it, and found it just 
below the mouth of the Kadat stream. When found the buffalo was still alive 
with both its hind legs broken, and a part of one of the hind quarters eaten. 
The Karens returned to their Te intending to come next day to cut up the 
buffalo and eat it ; and although 1 was encamped at their Te, they would not 
tell me about it for fear I should want to sit up over the kill and should not 
let them eat it. About 2 o’clock in the afternoon I wanted some Karens to do 
some work for me, and finding that no one turned up I asked the reason for it, 
when I was told that nearly every one in the Te, men, women and children, 
had gone out to cut up a buffalo killed by a tiger. I asked the Ranger why 
I was not told of the kill, and he gave the reason I have given above. I was 
very angry and sent the Ranger off at once to tie up a machan over whatever 
was loft of the kill. I followed myself an hour or so later, and on the way 
met the Karens roturning laden with the flesh and bones of the buffalo. 
The Ranger made them leave the head and gut, collected them in one place 
in the bed of the river, $nd tied a machan in a tree on the opposite bank 
to that on which the kill had been. 

When T got to tho place, I found the machan ready , and as there was no 
time to tie another machan I just sat up in the one prepared. I had been sitting 
up for some time and it was beginning to get dark, when I saw the head of the 
tiger looking over the bank of a nulla on the opposite side of the river and 
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about sixty yards off. He was evidently going to cross over to the remains of 
the kill and was looking to see if the course was clear before crossing, when a 
large fish jumped. This frightened the tiger who hurried round and was going 
up the bank when 1 had a hurried shot and missed. 

On another occasion in the same year, 1 was out after a gaur in a forest, 
some thirty miles from where the buffalo was killed in the Pegu river, and 
a Karen informed me that during the previous evening he was out in his old 
“ Y»” (cultivation) looking for vegetables when he heard a tiger roar and 
immediately after a gaur bellow, and said, he thought the tiger had killed a 
gaur. He would not come out with me himself but told my tracker where 
to go. My tracker had no difficulty in finding the place and the tracks of 
the gaur which we took up and followed. We had not been on the tracks ten 
minutes when we came suddenly on to a cow gaur which ran out of a clump 
of bushes, stood looking at us, and then moved off. The tracker said the herd 
must be near, and wc were moving on, when from the same clump of bushes 
a gaur calf, about a year old, came tumbling out right on to us. We found 
that the poor beast had both its hind legs hamstrung and broken above the 
hock, and could not run away. This was the calf that had been attacked by 
the tiger the evening before, and the m< ther was standing over guarding it. 
My tracker wanted to take it home and try to cure it, but J saw it was useless 
attempting to do anything, and as the poor thing must have been in great 
agony, I put a bullet into it and finished it off. My tracker wanted me 
to sit up for the tiger, but as 1 had to hurry on to the next camp 1 could not 
do it. 

On other occasions during the year 1902, I came aoross a sambur stag with 
very fine horns (for Burma) killed in the same way by being hamstrung first. 
I also found a cow sine and two cow gaur killed in the same way during the 
early part of this year. I was out after a gaur and had found the fresh tracks 
of what seemed to be a fair sized bull, and was following it up. The tracks 
being quite fresh, we expected to come up with the animal very soon. While we 
were going along very cautiously, my tracker noticed the pugs of a large tiger 
following the tracks of the gaur and drawing my attention to them, said “ we 
are not the only ones after the gaur. H He had hardly said these words 
when we heard a gaur bellow as if being attacked not far ahead of ns. We 
hurried on as fast as we could, keeping to the tracks, hoping to come on to the 
tiger attacking the gaur, and in about ten minutes we came on to the place 
where the tiger had attacked the gaur This was in some thick young Hendro- 
calamus bamboo. The gaur was evidently going to lie up in this for the day 
when the tiger attacked it anc broke one hind leg, as we could see from the 
way in which the gaur dragged one leg in walking ; we followed on the tracks 
of the gaur and tiger till late in the evening, the tracks leading ns through the 
most awful thorn and cane jungle imaginable. We expected to come up with 
them every minute but were disappointed. My tracker said the tiger would 
follow the gaur till it got tired and would then get in another bite probably 
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that night, when it would break the other hind leg and then kill its prey at its 
ease. My tracker also tells me that all the tigers in these parts kill the larger 
animals by first hamstringing them. 

I should be glad to know if any other sportsmen have noticed this peculiarity 
in tigers in other parts of Burma and India ? 

C. W. ALLAN, B.FS 

Divisional, Forest Officer, 

Pegu Division. 

Pegu, 16 th October 1904. 

No. II.— NESTING OF THE HOOPOE. 

I took to-day the nest of the Indian Hoopoe (Uptipa indica), and the account 
of it may interest you. The bird had chosen a hole in the stump of a big 
bough some twenty feet up in a large neem-tree. The hole went vertically 
downwards some two feet before the nest was reached. This consisted of a 
dead squirrel, all the flesh of which was completely dried up, but with a strong 
fetid odour. I took five fresh eggs, measuring as follows ’89 x 67 ; *92 X *67 ; 
*87x*64; *87 x* 67; and •90x*66. These were to all intents and purposes 
white ; only when placed besido a dead white egg is the faintest blue tinge per- 
ceptible. Other Hoopoe’s eggs J possess are all distinctly pale blue, and are 
nearly all within *02 of a full inch in length by *69 in diameter. 

This nest appears interesting in the light of the Hoopoe’s reputation for 
liking a nest that smells, and also in leferenoe to Pallas’ statement that he 
” once found the nest of one within the exposed and barely decomposed thorax 
of a human body.” 

ARUNDEL BEGB1E, Major, 
(Indian Army). 

Cawnfobk, 26 th March 1905. 

No. III.— FOOD OF PREDACEOUS FLIES. 

Walking through a forest some 46 miles due east of Bilimora Station my 
attention was attracted to a living bundle that fell busudng and tumbling eff a 
tree. Rushing up and pouncing on it 1 found my prisoners to be a large Cicada 
in the clasp of a fly of the Aiiliidvt, The Cicada’s body measures 1^" long and 
T^ths wide at shoulder. He is consequently a very powerful insect. 

The fly had him on his back, his short beak buried in the other’s chest, and 
showed no disposition to let go whilit the pair were transferred to a handker- 
chief. Later, he changed his suction-point to the Bhoulder. 

The fly was about the same length, but probably not a tenth of the weight. 
He was given another live Cicada the third day and pierced it in the chest, 
but he would not look at other flies and bees. 

F. GLEADOW, I.F.S. 

Ban dora, nkak Bombay April 1906, 
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No. I V OOCU RRENCE OF WHITE’S THRUSH 
VARIA) IN ASSAM. 

I have this year obtained several specimens of Ortocincla. The other day in 
goin^ through these I noticed ono which appeared to be very much larger than 
the rest. I accordingly sent the bird to Mr. E. Stuart Baker, F.Z.S., who 
identified it as being White’s Thrush ( Qreocincla varia ), an unknown bird, I 
believe, within Indian limits. The bird was obtained on the 12th February 
1905, and was shot in Ekra jungle in the Dibrngarh District. 

Mr. E. Stuart Baker writes as follows : — 

“ The above bird was Bent to me for identification by Mr. Moore. It is 
undoubtedly a fine specimen of Qreocmcla varia, hnvinga wing of 7T" 
as against only 5*3" to 5*t>" of Oreocincla dauma, The only other 
specimen of the bird ever procured in British Indian limits is that 
mentioned by Oates ( “Fauna of Brithh India Birdtt — Vol. II., p. 

153.) as having been procured by Ward law Ramsay at Toungngoo n 
1870. During the last 30 years I can find no record of its having been 
noticed. It is a fairly common Chinese bird extending to Japan.” 

Wm. MOORE. 

Diuhcgauii, 29/A March 1905. 

No. V.— HEREDITARY MELANISM. 

We have u pair of black panthers here. They were purchased about 2$ 
years ago from a man who Raid that he had brought them from North China ? 
They are male and female and have twice bred together in captivity since 
their arrival in Kolhapur ; on both occasions the cubs (two in number; were 
quite black like the parents. 

On another occasion when the male black panther mated with a panther of 
the ordinary variety thore was only one cub as a result and he was very beauti- 
fully marked, the spots being larger, blacker and more glossy than usual, and 
the peacock-eyes altogether larger and moro defined ; ho is hero still and quite 
full grown. 

These panthers appear to me to be a distinct species and not a freak in mela- 
nism. Ordinarily they appear quite black like the domestic cat, but if viewed 
with the light shining on the coat, the spots and markings are distinctly visible. 

W. H. FERRIS, Likut-Col. 

Tub Residency, Kolhapcic, S. M. Country. 

10a April 1905. 


No. VI.— CURIOUS FEROCITY OF 
THE INDIAN TREE-PIE ( DEN DR U Cl TT A RUFA). 

Yesterday afternoon Lieutenant H. H. Smith, of the 10th Jatu, saw an 
Indian Tree-pie (Dcndrocitta tufa), attack a young brown-backed Indian 
Robin ( Thamnobia cambaiemid ) which was feeding on the ground. 
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The Tree-pie bit the Robin's head clean off and ate it, afterward# proceed- 
ing to try and tear other parte off the body. It had partially got rid of the 
right wing, when the observer interfered, and secured the body to show mo. 
Dendrocitta rufa i« very plentiful here, as are also fruit trees, and I have 
never seen one feed on anything but fruit. 

ARUNDEL BEGBIE, Major. 

0 awn pore, 4th May 1905, 

No. VII, — BREEDING SEASONS OP BIG GAME. 

I. 

The Nilgai or Blue-Bull ( tiomlaphm tragocamelm .) 

1 saw a herd of three Nilgai cows yostorday in the Thasra Taiuka. All 
three had oalvoa between one and two months old. 

0. W, M. HUDSON, I.C.S. 

Camp Kaira, 15 th January 1905. 

II. 

The Persian Gazelle ( Gazella subf/utturosa ,) 

Vith roforeuce to Mr, E. Comber’s letter, dated 12th September 1904, pub- 
lished on pages 178 and 179 of this Society’s Journal, Volume XVI., No. 1, 
which wan kindly son! over to mo for perusal by Colonel A, H. McMahon, 
0,8.1,, C J.E , you might think the following facta in regard to the Persian 
Gazelle ( Gazella subgutturosa) sufficiently interesting for rooord. The first is 
that the Porsian Gazelle is definitely known to breed during the months of 
Dooomber and January. A Rugti shikari belonging to the Seistan Mission 
Oarap, between the 13th December 1904 and tho Kith January 1905, when the 
Mission was encamped on the Farrah Hud, not only saw does accompanied by 
young fawns on more than one occasion, but out of sixteen Gazelle which he 
shot, found ou examination, that all tho females (five in number) were carry- 
ing young. 

The other item of interest is that tho Persian Gazelle ordinarily gives birth 
to two fawns at a time, as was found to be tho case in all the instances referred 
to above. 

J. W. NICOL GUMMING, 
Superintendent, Seistan Arbitration Mission. 

Seistan, via Quetta, 6th May 1905. 

No, VIII. -STBANGE MORTALITY AMONGST TERMITES 
IN TEA-BUSHES. 

lam sending you some specimens for exhibition at your next meeting with 
a View to obtaining suggestions from other members who may have observed 
the same phenomenon. The specimens were sent to me by Mr. H, L. Andre we*. 
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a tea planter in the Nilgiris. The following extract from hi® letter will 
explain the specimens and the circumstances under which they were found 

“ April 13th 1905. I found rather a queer thing in the tea to-day and am 
* Mending you specimens. Aa you will see — if they arrive in decent condition— 
it consists of dried up termites stuok on tea shoots and the ends of stalks 
which have been plucked and on the edges of leaves. There were thousands 
of them on several bushes, all stuck by a darkish shiny liquid. My theory 
is that, owing to the excessive drought (this being the sixth month since we 
have had any rain), they came up to get liquid for purposes of their own — 
perhaps for nest building, and that the tea juice made them sick, and there 
they stayed until it dried and so got stuck. The tea has only just been 
tipped after a prune. They certainly did not try the tea as food, for the 
ground is covered with twigs. I oaunot see any signs of the leaves or shoots 
having been bitten, so that they must have been upset directly they stuok 
their jaws in, Several, by the way, are fixed to the edges of leaveH by their 
jaws. They were thickest on the points of buds, and in regular lumps on 
the ends of plucked shoots, and there were a good many scattered round the 
edges of leaves.” 

Many insects, when attacked by disease, will climb up and attach themselves 
to the summit of growing plants before dying. But I have carefully examined 
these termites and can find no trace of fungal or bacterial disease. It is notice- 
able that they are all “ soldiers ” and would therefore not have been oocnpied 
in nest building. It looks like a case of concerted suicide I I have never seen 
anything like it in this oountry. 

E. ERNEST GREEN. 

Peradeniya, Ceylon, IMt May 1905, 


No. IX. — SIZE OF SNAKES. 

Last Friday night I killed a Phoorsa ( Echh carinata ) that was moving round 
the dinuer table. As it appeared to me to be of unusual size, in faot by far the 
largest l had seen, t thought it as well to measure it and it proved to be exactly 
l feet t) inches in length. It was a very handsomely marked specimen, hav* 
ing apparently receutly sloughed its skin. 

L. 0. H. YOUNG. 

Andheri, near Bombay, 26fA May 1905. 

No. X. — A CONGREGATION OF HARRIERS. 

What struck mo as rather a curious sight, may be of interest to some of the 
many readers of this Journal. Whilst going through the Jeypore hills in the 
Vizagapatara District last February (the 13th to be exact), I was attracted by 
seeing numbers of these hawks flying in the same direction, past my camp* oyer 
the crest of an adjacent hill, where they all appeared to circle once or twice and 
then disappeared from view the other side. Curious to know the meaning of 
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it and having nothing to do, I made for the top of the hill and on reaching it 
found myself on rather an extensive plateau, which bore signs of not very 
reoont cultivation, but with the exception of a few struggling bushes, and many 
stones, was now as bare as a street of any verdure. 

Here, to my surprise, J saw crowds of Harriers sitting on stones and on the 
ground and more were coming from evory direction. 

It w.is alroady late in the afternoon so I got behind a convenient bush and 
decided to wait and see whether they meant to stop the night there. Before 
sitting down, however, I strolled through a part of the ground, flushing several 
of the birds, which did not go fur, to see if I could see any signs which would 
point to this being a regular roosting place of these birds, but to my surprise 
found none, or at any rate not sufficient to load mo to believe they had been 
there in any numbers before, I returned to my bush and hid myself as best I 
could, though concealment was not very necessary, as the birds would allow me 
to within 30 or 40 yards without rising, Iliad fortunately brought a pair of 
powerful Zeiss binoculars with me, bo could take careful stock of all the ground 
before me. I was easily able to identify 3 different species among them and of 
some I was doubtful, but they may have boon youngsters in a transition stage of 
plumage, so not easy to identify at any distance. 

Circus (cruginoauH (the Marsh Harrier) perhaps was the most numerous, then 
came C. mucrurus (the Pale Harrier) and C. melanvlmcm (the Pied Harrier) 
last. I ouly noticed 2 males of tho latter species. 

Next morning I had to pass the hill and was in time to see them making a 
move. It was evidently not migration they were after (it was rather too early 
in the year for that in any case), aH they scattered in all directions, 

Oau any one tell me if it is customary for Harriers to roost iu flocks like this 
on the ground ? 

I have neither road nor hoard of them doing so and certainly nover seen 
them do so before, 

0. H. DONALD. 

Bhadarwa, Kashmir, 15/ft May, 1905. 


No. XI.-8IZE AND BREEDING OP SNAKES, 

A Python from Borneo, 

Mr. John Hagenbeck recently received a largo python from the Malay 
Archipelago (probably from British North Borneo), which laid a batch of eggs 
after its arrival in Colombo and incubated thorn herself with success, some 
thirty or forty young hatching out in due course. 

The following notes have been kindly supplied by Mr, Hagenbeck : — 

Colombo, January 20/ft, 1905, 

A gigantic python which arrived here last year from British Borneo via 
Singapore laid about one hundred eggs, on the 28th October, almost filling the 
box in which she was kept. On the following morning she had collected the 
14 
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eggs, by skilful coiling of her body into a large heap which she completely 
covered in such a manner that the weight of the body exerted no pressure 
upon the soft-eholled eggs. 

In order to maintain a constant temperature the snake slightly uncoiled 
herself from time to time so that the eggs became visible, thUB rogulating the 
temperature. 

During the period of incubation I offered ducks, fowls, and geese to the 
python, but she refused all nourishment. 

On the 14th January she left the mass of eggs quite exposed, and X had 
given up the hope of a successful issue when I discovered the first nestling with 
half its body emerging from the egg, into which, however, it retired again 
towards evening. 

By the next day, 16th January, six young snakes, had hatched out, of which 
some died, while others were very active, making darts at a cloth held near 
them. 

The period of incubation, lasted exactly two-and-a-half months. The young 
measures from two to two-and-a-half feet long, and have now been moved 
away from the parent into another box where they continue to increase in size 
without having fed meanwhile. 

Altogether forty-five young have been recovered from the clutch. Of these, 
thirty-six still survive, which I shall attempt to rear, feeding them with -frogs 
and small lizards. 

So far as can be ascertained, the parent python measures about 28 feet in 
length and weighs 2501bs. 

JOHN HAttENBECK. 

(From “ Spotia Ztylanico March 1906.) 


No. XII.— TIOER wrm* BEAR. 

Iu Miscellaneous Notes No. IV. ^Vol. XV, No. 4, page 707,) Tiger verm» 
Bear, Oapt. Lane asks if there ace other instances of tigers attacking beam. 

Some 5 or 6 years ago at the end of the monsoon when the grass was rank 
and long. I had been out stalking at Castle Bock. 

My shikari was with me and on our way home we came down a hill path 
through heavy jangle and noticed various not quite fresh signs of a tigeT hav* 
ing been on tho path. When we got to the bottom the jungle ended in a grassy 
glade and within a few yards of the track, the grass had been trodden down in 
a circle some 20 feet in diameter, I should think. Tufts of hair and bits of 
akin and hair of the Indian Sloth Bear were strewn about in the circle, and it 
was evident a struggle had taken place in which the bear had suffered badly* 
It was also evident that a body had been dragged away f and following the track 
for a short distance we found under a bush the remains of the bear consisting 
of part of the skull and various other bits of bones, which, from their condition, 
must, I think, have been there some 2 or 3 days. 
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I cannot remember if we found tiger’s hairs in the circle, but the hair and 
skin of the bear had evidontly been scratched off, and I left the place convinced 
that a tiger had attacked, killed, and eaten the bear. 

O. K. WASEY. 


Chilton Fouat K motor y, 
Hunorefokd Berks, May, 1905. 


No. XIII. — PLUCKY PEE-WITS. 

Ono morning when out riding at L)eoli, Itajputana, during the early part of 
the rains in 189ft my attention was attracted to the unusual behaviour of two 
Pee-wits. One of the birds was flying backwards and forwards in much excite- 
ment and constantly swooping to the ground close to where the other bird was 
dancing about screaming. On coming closer I saw that the cause of all the 
commotion was a large snake. I dismounted, and went for the snake which 
dropped an egg it was about to swallow and made off ventre a terre. I succeeded, 
however, in catching it up in about 20 yards and killed it with my riding cane, 
breaking a second egg about a foot or so down its gullet in so doing. A bulge in 
the snake’s body made by a third egg, also broken, was plainly visible. 

I then returned to where the fracas between the Pee* wits and the snake had 
taken place and soon discovered the nest with the fourth and last egg still 
reposing in it close by unharmed. The eggs had not long been under incu- 
bation judging from the condition of the egg broken by me in killing the snake. 
I replaced the egg which the snake dropped when I first attacked it in the 
nest, but unfortunately circumstances prevented me from revisiting the spot 
to ascertain whether the pluck displayed by the Pee-wits in the protection of 
their hearth and home was followed by an equal fortitude in carrying on their 
nesting operations thero after so rude a shock to their nervous system. 

The foresight displayed sometimes by Pee-wits in the selection of Bites for 
their nests was also impressed upon mo onco on another occasion. 

I was stopping in the D&k buugalow at Mandsnur, Central India, for a day 
in July 1903, when over 3 inches of rain fell in the course of a few hours. The 
whole compound practically was under water after the rain closed, except a 
small square foot or so of ground on the highest part of which a Plover sat 
serenely throughout the flood. To the ordinary eye there would have been 
no indication in the absence of this practical test that this particular patch was 
on a higher level or better drained than the rest of the DAk bungalow enclosure, 
J. MANNERS-SMITH, Major, Y.O., C.f.E. 

Nepal, %8th May, 1996. 

No, XIV— NOTES ON THE OCCURRENCE OF BONELLI’S EAGLE 
iBlEEAETm FASCJATU8) IN OUTOH AND ON SOME FALCONS 
AND HAWKS OBSERVED AT THE OLD FORT AT BHUJ. 

Has Cutoh been generally considered to be one of the districts frequented by 
BonsJIPs eagle(Hisra^ws/owwl«i)? 
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I have not soon its occurrence there recorded, although it seems to be far 
from uncommon. 

When 1 first arrived in Outch, in February 1904, 1 daily saw a pair of Bonelli’s 
eagles flying high over the old fort at Bhuj, and I was able to watoh them a 
good deal aB my bungalow was at the foot of the hill, on the top of which the 
fort, or rather a portion of it, is built. They were sometimes accompanied by a 
handsorao very rufous coloured young female, whom I also often saw by her- 
self. Soon after my arrival one of my falconers caught the old male, using a 
hare as a bait, but two days later I lot him go, and he rejoined his mate, after 
which the two continued to fly over the fort regularly just as if nothing had 
happened. I saw them at odd times during the day now and then, but their 
regular hours for soaring over the fort were from 5 P. M. till dark and they 
used to turn up between 5 and 6-#0 p, M. with groat regularity, particularly dur- 
ing the hot weather. 

From March to October there is always a steady south-west wind blowing 
at Bhuj (i, <! from my bungalow towards the fort). The result of this was 
that the eagles in order to face the wind invariably came up flying slowly against 
the wind from the north-east side of the fort and usually high over it until 
they were a couple of hundred yards or less south-west of it, where they 
took up their position, becoming apparently motionless, head to the wind. 
After this they sometimos slightly changed their position and became steady 
again. 

Sometimes they went on like this till dark. The pair always flow quite close 
to each other, usually side by side. If the young one was with them she 
generally kept some distanco away, and went away altogether before long. 

Occasionally when the old pair were soaring in this manner, one of thorn 
would suddenly fly forward boating hard with its wings for a abort distanoe, 
then turn over, shut them tight, and come down in the most magnificent 
stoop. 1 often could not hoc what it was after, but when I did, it was as a rule 
a pigeon, once a crow, and on another occasion a hare which was killed. 

Whenever one eagle started off in pursuit of anything like this, the other 
invariably followed immediately behind, and if the first stoop missed, No. 2 
coming along behind, often killed. 

1 have seen them chase the blue-rocks, of which there are a great number 
about the fort, but never saw them succeed iu catching one though I saw one 
or two apparently narrow shaves. 

Tame pigoons they killed a great number of— a good many Of mine too* 

I sometimes went on to the top of the fort with a pigeon in ray pocket, and 
when the eagles came well over I let the pigeon go. I saw one or two very 
fine flights this way occasionally quite close. 

In April 1904 X caught the handsome young eagle. She became fairly taine, 
but I regret to say died a few months later. 1 did not attempt training her, as 
I had no time to do so myself, and my falconers with whose assistance 1 
might have made the experiment were all away at the time* 
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In August or September t thought I should like to get rid of these eagles, as 
I waft expecting my trained hawks from the Punjab, and intended doing a good 
deal of hawking in the country round. I was afraid of the Bonelli's interfer- 
ing with my hawks, as these eagles will invariably go for any hawks which they 
have seen kill anything, no matter how far off, to rob them. There is danger 
of their killing a trained hawk if they surprise it when busy with its quarry, 
arid a much greater danger of the trained hawk bolting clean away out of sight 
and being lost, on the suddon close appearance of an eagle and particularly 
Bonelli’s eagle. 

Aft I did not want to kill the Bhuj eagle», I set one of my falconers who 
arrived ahead of the others to catch them, intending to let them go aH soon as 
the hawking season was over. 

Up to this time I had regularly seen one pair of Bonelli f s eagles over the fort 
and never any others. 

The falconer soon caught the female which was a very handsome one with a 
snow white breast except for some marking on it. To my great surprise two 
days later there was again a pair over the fort at 5 p, m. as before. The 
following day I went out with my man and he caught the male (in the presence 
of the new female). A few days later there was again a pair, who appeared 
daily as regularly aft the original pair had done, but only for 2 or 3 days, when 
by an accident both mine escaped, and went wtraight back to the fort. After 
this I used ofton, though not daily any more, to see a pair of these eagles over 
the fort, but never more than a pair. They stayed much more on the other 
side of the fort now, and I suppose that it must have been the original 
pair again, rather scared after having been caught. The new pair had either 
gone off of their own accord on the return of the old pair, or by a little 
gentle persuasion, though I never saw any quarrel. 

I shot a very fine young rufous coloured Bonelli when out hawking 5 miles 
from Bhuj in January 1905, On another occasion we wore flying a young 
peregrine ( Falco peregrinu $ ) at a houbara ( [Houbara macqueenfy for the first time. 
She went apparently very keenly at it, knocked a lot of feathers out of it, 
and then left it, rather to my surprise. The houbara went on a bit sick, 
when suddenly I saw a big female Bonelli coming along at a good height, 
till she was perpendicularly over the houbara, when she turned, stooped 
straight down and killed it. She flew off as I came up, so 1 got the houbara 
after all. 

I have seen a great many different kinds of birds of prey about the old 
fort at Bhuj and I suppose there is hardly another place where they show 
off themselves and their flying powers better. Ordinarily the only chances on© 
has of observing the flying capabilities of hawks and falcons, are when 
one of them happens to ohas© Bome bird near you out shooting or riding, 
when you probably only see the hawk for a few minutes or even seconds and 
rarely move than one at a time. But at Bhuj you can often watch two or three 
filfapn? playing about together in the wind, stooping at each other and chasing 
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birds, and the performance often goes on for au hour or two. Even by keeping 
trained falcons and flying them often, one never or rarely sees anything like 
this, as the best trained hawks can never equal wild ones in flying, though it is 
wonderful what they can do, considering the small amount of exercise they 
must necessarily be dependent on, 

I think that the strong breeze almost always blowing over the fort at Bhuj 
is the chief attraction to the eagles and falcons, who come there to soar in and 
enjoy it. The fort is on a hill about 600 feet high and these birds generally 
cruise about over it at varying heights. I have seen as many as six laggar 
falcons ( Falco jugger) playing about there at the same time, stooping at eaoh 
other and at rats, lizards and flying insects, dragon-flies, &e., which seem to be 
their principal food. 

Laggars do not seom to take birds very often, though of course they do so 
sometimes, and 1 have seen them after blue-rock pigeons at Bhuj. 

When flying ovor the fort the Laggars always kept very much on the move. 
Thoy never hovered like the eagles but kept dashing about all over the place, 
high over the fort at one moment, down on the ground tho next, away over 
the city half a mile distant and back over the fort again a few seconds later, and 
so on. 

During the whole of the hot weather I saw no Shah ins ( Falco perogrhmtor) 
only Laggars, but in October tho Laggars disappeared, after which X rarely 
saw them, but Shahins took their place, though I did not see very many of 
the<o. Their flying was simply grand. Thoy went ou in a very similar 
manner to the Laggars, only they flew ten times as fast when putting 
the pace, and their whole style and manner of flying was most strikingly 
superior. 

I believe that Hobbies have boen Btated to be the swiftest of hawks. I very 
much doubt their being able to even approach Shahins and Peregrines in 
Speed. 

My father, who hawked in India for many years and a good deal at home 
too, with every trainable kind of hawk, used often to state this as his opinion, 
and now that I have had a good many opportunities of watching Hobbies, 
PorogrinoH and Shahins both in this country and in China, I believe that 
Hobbies cannot compete with the larger faloons at all, beautiful fliers though 
they are. 

A little Shahin Tiercel that I often saw at Bhuj used to travel something 
like a shell through the air. He went so fast you could hardly follow him 
with your eyes if he passed close, and he made a loud swishing noise that you 
could hoar a couple of hundred yards away. I have seeti him stoop a length 
of several hundred yards at a flock of small birds, get one and carry it up high 
over the fort, eat it on the wing and go on playing about and actually 
stoop at others, with one already in his foot. I did not see him take a second 
when he already had one, and 1 suppose he did this only from high spirits 
and not in real earnest. 
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The Peregrine Falcon is uncommon in Outch, and ] see it i» not included 
in Capt. Lester's List of the birds of Catch. As long as I was there I only saw 
one, which my falconer caught and trained and which is now in my possession. 

Tho Hed«*headed Merlin is one of the commonest hawks in dutch, but they 
did not frequent tho fort nearly oh much as the other hawks. They porch more 
and soar less thairother hawks I think. Kestrels ] often saw over the fort, and 
Shikr.w, which are as common at Bhuj as everywhere in India, frequently soared 
there too. I also occasionally saw the Sparrow Hawk (AccipiUr nimtt) there, 
one of which my falconer caught, but it was not a good one and wo let it go. 

The Booted Eagle (21, pmnatui)in frequently to be seen at the fort in the 
cold weather and the Tawny Eagle (J. vindhiatia) is very common in dutch 
and was a oonstant nuisance to us out hawking. I shot several. 

One day when we were out in camp noar Bhuj, I saw a Shahin coming 
along straight for our tents carrying a fairly big bird. It was followed at 
about L>0 yards distance by a Tawny Eagle, who appeared to be neither gaining 
nor losing. He was a good deal lower down than the falcon. When tho latter 
had just passed us she dropped her bird and the eagle turning, stooped and 
caught it before it reached the ground. 

I expect theso eagles get a large portion of their living in this way by robbing 
hawks and falcons of their prey. 

A. DJ3LM£ BADCL1FFE, 

105th L. Infy. 

Karachi, 5 ih June 1905. 

No. XV.— OCCUltUENCE OF THE BLACK-CAPPED KINGFISHER 
{HALCYON PILEATA) IN THE GODAVAUI DELTA. 

(A Correction.) 

On page 879 of this volume a note was published giving tho u occurrence of 
Blaok«capped Kingfisher ( Halcyon pilmta) in Waltair.” This locality was a 
mistake on the Editor 1 * part, as Waltair is very far from tho Uppotoru Biver, 
where l found tho bird, I have never seen Halcyon pileatq near Waltair and do 
not think it likely it occurs there. The Uppulern flows from tho Koleru (not 
Kolem) lake, and the name of the village where I first saw the Kingflshor is 
Naidupalem (not- Naidupatem). Considering the notes on the distribution, of 
this species in Blanford’s book, its occurrence on the east coast seems worth 
correctly recording. 

I may here mbntiou that I saw another of this species on the Ycleru drain 
near Cocanada on the 18th February last. It thus does not seem to be un~ 
common in the Godavari Delta. 

F. BOSOMS ALLEN. 

0AMP BURGAVAWA, MADRAS PRESIDENCY, 

%nd Juws $ 1905. 
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No. XVI.—ON THE OCCURRENCE OF THE LADY AMHERST’S 
PHEASANT IN BURMA. 

The Sooiety lately received a skin of an adult male specimen in full plumage 
of the Lady Amherst’s Pheasant {Chrysolopkus am herttiw) from Lieut. W. W. 
Van Someran, who shot it at a height of about 9,000 feet near Sadon in the 
Myitkyina disiriot of Upper Burma. 

As this is apparently the first recorded specimen that has been obtained within 
British Indian limits as recognised in the 1 Fauna of British India ’ the species 
may now take its place in the list of our birds. 

As regards the known range of the species the Oat. Brit. M us. (Birds, Vol. 
XXII) merely gives the habitat as “the mountains of Western China and 
Eastern Thibet ” and Elliot’s Monograph of the Phasumuhr (1872) names “ China 
bordering on Eastern Thibet and Yunnan to the province of Setchuen.” In the 
published account of tho Zoological researches of the Y'unnan expeditions of 
1808 and 1875, the occurrence of the species is noted “ on the hills between 
Handa and Momien and in the country to the north and west ” and specimens 
were obtained at Muangla and Momien in the Shan country over the Yunnan 
frontier. 

The specimen is evidently a fine one as the tail measures 45*5 inches and the 
wing 8*8 inches compared with 86 and 8‘2 inches named in the Cat. Brit. Mus. 
(Birds). There is a good deal more of the glossy green on the tips of the mantle 
feathers the back and the bars on the central tail feathers, than the description 
would lead one to expect. 

Lieutenant Van Someran writes : “ They live, in these parts, up at a Height of 
8,000 feet and more, and I have never come across one below that level. From 
what 1 have been told they seem to be fairly common across the frontier among 
the high hills on the Chinese side,” 

E. COMBER, f.za 

Bombay, 12 th June , 1905. 


No XVII,— CATASTROPHE AMONGST THE YOUNG OF THE 
INDIAN CLIFF-SWALLOWS (HI RON DO FLUVICOLA.) 

On the 14th May, I visited a culvert over a small distribution canal, within a 
few miles of Cawnpore, under which a whole colony of H irundo flurkda (The 
Indian Cliff-Swallow) had nested. The parent birds were present in great numbers, 
and were continually visiting the nests. On wading under tho culvert I found 
that a largo proportion of the neats contained dead birds— young but fully fledged. 
They were in nearly every case protruding far out of the narrow entrances of 
the nests, and were full of a large maggot of sorts, a few however being 
practically feathers and bones, and sufficiently inofPonsive to enable me to send 
you one. Smaller birds than those found dead, struggled from their nests and 
managed to fly off when I approached, which emphasises the peculiarity of the 
occurrence. 1 surmised, at first, that a sudden me in the water must hare 
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accounted for the disaster to the young birds, but against this there is the fact 
that there were a few of the same age alive, and that the parent bird* had not 
deserted their nests. 

AllUNDEl, BKGBIE, Major, 
Adjutant, Oawnporic You. Rifles, 

Cawnpore, 4 th June, 1905. 

No, XVII T,~— NEST OF THE BROWN-BACKED INDIAN ROBIN 
( THAMNOBfA CA MBA /ENSJS). 

In the few books T possess dealing with the birds of India, I find no notice of 
the habit T . oambaimm (The Brown-backed Indian Robin) has of working cast 
snake-skins into its nest. I have found so many caBrs where this has been dene 
and invariably with what seemed an attempt at pattern, that it appears to me 
impossible that it was mere chance, In each instance the nest has been lined 
with the usual horse hair, and worked into the lining have been two narrow 
strips of snake-skin, in the form of u cross. These birds are so common and 
their nests so easily found, that there will be no difficulty in other observers 
noting whether this habit is one of locality or of species. 

ARUNDEL BEGBIE, Major, 
Adjutant, Cawnpobe Vol. Rifle#. 

Oawnpobk, 4 th June , 1905, 

No. XIX-A BOLdItIGER. 

I wonder if any of the members of Society can parallel the following instance 
of a tiger** audacity ? 

La*t February I was sitting up for a tiger over a couple of live pigs. The 
brute came after dark, and as he was killing the second pig I fired and missed. 
In about a quarter of an hour the tiger wan back again finishing off the pig 
which was not quite dead. Again I fired and missed and went home disgusted. 
After I had left the machftn the tiger again returned, as we found next 
morning, and had his meal in peace. In the evening A. sat up in the same 
place. The tiger returned to finish the pig, while it was still light, and met 
the fate whioh he richly deserved. Be was a young male 7 ft. 5 inch in 
length, but even for a tiger ju*t out of the nursery I think he fthowed unusual 
daring. The machkn was at the outskirts of the jungle, ai d some distance 
from anywhere that the tiger could lie up during the day, and there were 
several villages in the vicinity. 

H. TYLER, I.C.B. 

Bhadrachalam, 

Godavari, Madras, 

5 th June, 1905. 

No, XX, — A RROwIr E ADS IN A BISON. 

While out ting up a bull bison which I shot in May last, two iron arrow 
bead* were found embedded in the flesh, one in the side lad the other in the 

U 
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cheat. A few inches of shaft was also found detached from the arrow heads. 
The arrow heads must have been in the bison for years. There was abso- 
lutely no sign of any wound in the skin and the bull was an old one and 
in good condition. 

One of the arrow heads is 7^ inches long, the other is inches. They 
weigh 3 tolas and 2| tolas respectively. They were deeply embedded in the 
body of the bison and not near the surfaoe, yet to all external appearances they 
did not inconvenience him. The natives of these parts shoot bison whenever 
they get a chance. A few months back some of them killed a solitary bull 
with bows and arrows. The horns had a spread of just over 40 inches. 

H. TYLER, 1 .0.8, 

Biiadraohalam, 

Godavaiu, Madras, 

Uth June 1905, 

No. XXL — BIRDS' NESTING NEAR MHOW, 0.1. 

I was staying for a short time in the Nerbudda Valley in March and April 
at a spot about 20 miles east of Mortakka Station on the R.-M. Railway, and 
I noticed the following facts about the birds there which may possibly be 
of interest. 

On April 2nd I saw a small creeper that I did not know, so I shot it and 
it turned out to be a Spotted-Grey Creeper ( Salpomi 8 tpilonota ), 1 do not 
think it waB nesting and I did not see a second bird. It was climbing up and 
down the trunks of the trees searching for insects and allowed me to approach 
quite near ; unluckily I only had No. 4 shot with me and the bird was very 
much spoilt in consequence. I also saw the Indian Crested Swift ( Macropteryx 
coronata) on several dates and in several spots flying about, but did not 
succeed in finding a nest though I searched hard in several places. I never saw 
more than two at a time. The common Golden-backed Woodpecker ( I ra- 
chypUmiuK aurantim) was nesting everywhere. I took three eggs from a tree on 
March 24th, but in no other hole could I find eggs during the whole of my stay 
in the plaoe which lasted till April 29th, 

1 also noticed the Yellow-fronted Pied Woodpecker (Hopcn* muhrattetnh) 
but did not notice the nest hole. 

I found the eggs of the Painted $and*^jrouae (Ettrocle* fatdatm ) on March 
28th. They were laid on the ground in a very slight depression which contain d 
two or three pieces of dry grass, and were Bituated in a fairly open patch of 
jungle under cover of a small scraggy bush ; incubation had just begun I taw 
several other birds, generally in pairs, throughout my stay, but did not discover 
any more eggs. 

The Southern Green Pigeon ( Crocopus chlorogaettr) was nesting. I noticed 
two nests, one on March 28th and the other on April fith, both in “ Temru u trees 
and about 15 and 8 feet from the ground respectively ; the first had two eggs 
anS the other one, quite fresh, 
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On April 5th I found a neat of the White-eyed Buzzard-Eagle (Butaetur 
teem) situated about 40 feet up in a tall tree ; it only contained one egg, pure 
white. The bird sat on the top of a neighbouring tree all the while her nest 
was being examined. The nest was made of sticks and quite unlined . 

The Smaller White Scavenger Vulture (Neophron ginginianm ) was nesting on 
almost every suitable piece of cliff ; most of the nests being fairly easy of access 
by the aid of a few turbans tied together, l^n all the neBts I looked at I found 
two eggs, except in one case where there was only one. 

The Yellow -throated Sparrow (GymnorhisJlaricoUin) was very numerous. I 
only noticed one nest containing two fresh eggs of the usual type. They 
were in a natural hole in a tree which had been lined with feathers ; also a few 
straws and a piooo of rag. 

The Spotted Owlet ( Athene hrama) 1 saw on a great many occasions and took 
two eggR out of a hole on April 7th ; also scouring one bird for identification. 

The Indian Blue Hock-Pigeon ( Columba intermedia ) was nesting on the ledges 
in the cliffs along the river bank. Most nests had young birds covered in 
dirty yellow coloured down and a few had very much incubated eggs. In one 
nest (April 9th) I found three eggs, one being pitted all over with lumps of 
ohalky appearance. It was a trifle smaller than the other two and I fancy had 
been there longer, but it was not addled as I expected it to be. The others were 
fresh. 

I noticed two colonies of the Indian C liff-Swallow (Eirundo fluvicola) on 
April 9th, both of which consisted of about 80 to 100 nests. The young birds 
appeared to have flown in nearly every nest. I secured three eggs only, pure 
white, one of which had a few very pale markings of brown on the larger ends. 

1 noticed the Common Indian Swift ( Cypeelun qfinis ) occupying what I sup- 
posed to be last season’s nests of the Cliff-Swallow. They had been lined with 
a profusion of feathers as usual. I fancy they had young birds fully fledged 
as well. 

The Wire tailed Swallow (Hirundo smitkii ) I also saw nesting (April 15th) 
quite close down to the water; two nests had 3 eggs each of the usual type. One 
nestfull was slightly incubated. I only noticed one nest of the Indian Pipit 
(Anthu* ri(fuhi8 ) which had three very much incubated eggs on April 9th, 

I saw one nest of the Dusky Crag-Martin ( Ptyonoprogne eoncotor) with 
young birds, and others inaccessible which I fancy also contained young. 

The Indian Darter (Plotus metanogaeter ) was fairly common on the river ; also 
the Black-bellied Tern (Sterna melanogaster), but I think it had hatched its eggs 
as I could not find any. 

I saw one flock of seven Shovellers (Spatula olypeata ) on April 14th and shot 
one which was quite good eating. 

The Brahminy Duck (Caearca rutila) was seen in pairs, but was very wary 
and wild. 

On May 9th I saw a group of about a dozen Sarus Cranes (Grm antigen* ) 
•tending on a very lo-w lying island in a fairly large tank here (Mhow) ; and 
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as my punt approached 1 saw an Indian River-Tern (Sterna item) stoop just 
like a hawk at the heads of the Sam, which ducked their heads nearly to the 
ground each time the Tern stooped in a most ludicrous manner. I of course 
expected to find some Tom's eggs but did not do bo, the only eggs being one 
half4noubated Red-wattled Plover's (Labivanellu* ganti*) and two practically 
fresh — Little Hinged Plover ( JSgialitis dttbia ). I searched the shore of the main 
land as well but could not discover any Tern’s eggs, go still remain in the dark 
as to the cause of the vicious attacks on the Sarus. 

On May lf>th in the same place I saw flying what I took to be a young Sterna 
seena so whethor the Sam had destroyed or hurt another one on the previous 
day I do not know. 

MARTIN YOUNG, m.b.o.u., 

1st Yokk ani> Lanc. Brgt. 

Mhow, 0. 1., 1 \Uh May, 1905. 

No. XXII. — A SNAKE'S NEST. 

While searching for Kingfisher’s nests to-day 1 found a big grass nest in a 
chamber at the end of a short passage bored in a canal bank. This I found 
to contain a number of snake’s eggs. Two hatched out while I was looking 
at them, but on opening another 1 found the youngster quite alive, though 
evidently not ready to make his appearance. Believing that snakes are always 
welcome 1 am sending the whole lot off by parcel post to the Museum. 

ARUNDEL BEGBIE, Major. 

CaWWPOBE, lith May y 1905. 

[The snakes arrived safely and some 24 young specimens of the checks red 
water snake (Trojpidonotu» piecator) were alive in the box. — kniTuKS.j 

No. XXIII.— 1 THE HIMALAYAN NUTCRACKER (NVCIFUAGA 
HEM ISP 1L A). 

With reference to General Osborn's “ Notts on the Himalayan Nutcracker," 
on page 628 of Yol. XIV, and Mr Osmastou's comments thereon on page 818 
of the name Volume may I be permitted to add m> observations on the subject* 

Before l had seen General Osborn's remarks to the effect that N, hmiiepiia 
itself perforated the little round holes one frequently finds in the wild walnut, 
I had been interested in the matter and especially so, when 1 on one occasion 
watched, through my glasses, a Nutcracker busy with a walnut. It picked up 
the walnut every now and again and put it down, as though choosing a better 
place and then would give it two or three smart taps. By the way it picked 
it up, off the ground, I could see that the walnut must already have had a 
crack or hole in it, as the beak was hardly opened more than half an inch; 
and after carefully watching it I saw that I was right, as the cracked side 
turned towards me and I distinctly saw a hole in it* I could not believe that 
the Nutcracker had made the hole and after it went off, as it did shortly after, 
I went down and examined the walnut and 2 or $ others similarly treated. 
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It struck me then that a rodent of some sort had had something to do with 
it, so I determined on finding out the truth. 

Very early next morning I placed half a dosen whole walnuts in a con- 
spicuous spot under the tree and watched, but nothing happened that day* nor 
the next. I removed the walnuts during the night and put them back in the 
morning. On the third morning I was rewarded by seeing two Nutcrackers arrive 
on the scene and after hopping about on the lower branches, one went down 
to my walnut*, while I watched very carefully. It turned over each nut and 
then hopped away. The other one then also came and had a look and behaved 
similarly, neither attempting to break the nnts. 

That evening I left the nuts under the tree and came back in the morning to 
find two of them, with quite large holes in each and one only slightly bored. 
They all struck me as having the marks of a rodent's teeth and that together 
with the faoi, that it had been done at night, Beemed to me conclusive proof, that 
a rat or more likely a flying squirrel was the culprit. In each case the kernel 
had been only partially extracted and a good deal still remained. I again left 
the nuts there and returned to look at them later on and found 2 of them gone 
and the remaining cracked one considerably more chipped than when I last saw 
it and every vestige of the inside removed. 

In my own mind I have not a doubt that the flying squirrel starts the boring 
and once the shell has been chipped I dare say both Nutcrackers and Wood- 
peckers are capable of enlarging the opening. 

Any one who has tried keeping a flying squirrel (Pteromys inornatui) as a 
pet and they make delightful ones, must know tho strength of that little jaw 
and the sharp, hard edges of those little red teeth. 

0 H. DONALD. 

Bhadaewa, Kashmie, 8th Jum, 1906 

No. XXIV. — IS AG L ES AS BABOMETEBS. 

One frqnently hears how one can predict bad weather by watching a flock 
of sheep or kites and vultures, but it has never been brought home to me as it 
has been in the last month. My camp is situated at an elevation of about 7,( 00 
feet in a big deodar forest and I had on several occasions keen a pair of spotted 
Hawk-Eagles (iSjpiswAts nepalm$ii) in the nullah, about a mile or more above my 
camp and about 1,600 feet above it, but they never seem to come down any 
lower. One evening 1 was rather surprised to hear the shrill whistle of one 
quite near and soon spotted one sitting on a date tree and just before sunset he 
was joined by his better-half. They sat there screaming for a few minutes and 
than one flew down, in among a lot of smaller trees with thick foliage and the 
other one shortly after followed, but went in lower down* Next morning we 
had a most terrific storm which lasted with a couple of short breaks for 6 days 
(from 14th to 19th May ) and all this time, the eagles remained near at hand 
and could be heard and seen at intervals throughout the day. The 19th dawn- 
ed cloudy and threatening and I thought we were in for still more rain, but 
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about 9 a.m. 1 saw the eagles soaring and watched them almost out of sight. 
About mid-day it cleared up and I did not see the eagles again till the other 
day. They arrived as before in the evening and I said to myself, I wonder if 
their arrival portends another storm. The weather though warm was quite 
clear. Sure enough at night a thunderstorm came on and it simply poured. 
It has rained off and on for B days now and the eagles are stilJ here and 1 can 
hear them occasionally. I have just got my nets ready and a nice fat pigeon 
for a bait, so I hope to keep them here a bit longer thin time . 

C H. DONALD. 

Buaimkwa, Kashmir, June, 1905. 

No XXV. — FIRST RECORD OF THE NIDIFIOATION OF THE 
INDIAN HOBBY (FALCO SEVERUS). 

On the 13th May I found The Indian Hobby (F. sevens) breeding on the 
banks of the Nujit-tha river in this district. The nest was in a hole in the cliff 
about 30 feet above the water level. I should rather say the solitary young 
bird was in the hole as there was no nest. 

I am sending you a skin which although sufficient for identification has 
suffered fearfully during the long journey in without preservatives. 

I have kept the young Hobby which has now developed from an exaggerated 
powder-puff into a very handsome little bird. He is very tame and if a 
sucoess I will send you a copy of a photograph I had taken of him yesterday. 

K. C. VAODONALI) (i>. a. p.) 

Fakokku, Upper Burma, 5 th June , 1906. 

[The bird sent is without doubt a specimen of Falco Mverus % and the 
above record is therefore of great interest. 

E. COMBER, 

Honorary Secretary, Bird Section, 
Bombay Nat. Hie. See.] 

No. XXVI.— A WOODPECKER’S DILEMMA. 

During the X’mas holidays of I9i>4, while out shooting in Upper Burma, one 
of the Burmans picked up a Thit-touk t wood-tapper) at some little distance 
from any tree. It proved to bo a Red-rumpod Green Woodpecker, Gecinus 
nigrigenin (Hume). The bird was very thin and his tail feathers very sticky, due 
to some resinous substance. The cause of his sad plight was soon apparent, for 
under the right wing, affixed to the primaries, was a large cylindrical mass of 
gum an inch and a half long, one and a quarter in circumference and weighing 
ninety grains, and which the Barmans said was the gum exuded by the Gwe-bin 
(Spondia* mangtfera). 1 imagine when he had finished his examination of the 
tree he had proceeded to fly to another, but the loss of the use of his primaries 
probably resulted in his downfall. I do not know if woodpeckers are help- 
less on the ground ; if they are, this may account for his thin condition, as it is 
possible he may have spent some time there. 
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Thinking the incident of interest we brought the bird to camp to shew to a 
friend. On his return from the jungle I askod the Burman who had accompa- 
nied me, to produce the bird, which he did. He had removed the mass of gum 
from the feathers but had it in his hand, and shewed the position it was in when 
the bird was found. We placed the bird on a tree alongside the hut and he 
wont up it in style, tapping all the way. It did not prove a land of milk and 
honey, so on reaching near the top he flew ofl! to another tree without any 
difficulty, whore ho again promptly commenced operations. It was late in the 
evening and he was evidently very hungry, as he was most assiduous in the 
search for food. 

G. H. EVANS, F.L.S , Majok. 

Rangoon, 1 \th June, 1905. 

No. XXVII— FOOD OF PYTHON MOLUPVS. 

On my return to camp on the afternoon of the 24th April 1905, a friend who 
had been up a stream fishing, informed mo that the Burmans with him had 
captured a python measuring over nine feet. On opening the reptile they 
found a pheasant. My friend asked the Burmans to keep the snake, but on my 
return all but the hoad of the snake and the pheasant (which was not quite 
fresh) was cooked for the evening meal. 

The head of the snake showed that it was that of a Python molurua and the 
pheasant was a Genwm* Oates* (Grant) or G. Uneatus (Vigors). Both varieties 
were not uncommon in the jungles near by. 

G. H. EVANS, F.L.8., Major. 

Rangoon, t Uh June, 1905. 

No, XXVI a.— BREEDING OF THE BANDED KRAIT {BUNGARUS 
FASCIATUS) IN BURMA. 

The following note may prove of interest. On the 17th May I received a 
letter from Mr. J. D. Hamilton, I, F. S,, in which he mentioned that on the 
day previous, while digging up some elephant tusks, he came on a Krait 
( Bungarus fasciuiuii ) with eight eggs and four young. The female had 
sloughed before going underground and when found was poor in condition. 

During the afternoon of the 17th he kindly sent me the female with two 
hatchlings, also the egg shells of which there were eight in three lots — five in a 
cluster, two cemented together, and one single. 

The * Krait * though possessing a niee clean skin was distinctly thin. On 
being touched about the body she promptly flattened herself in an extraordinary 
manner, and on being irritated hissed, but made no attempt to strike. She 
shewed no concern whatever about the youngsters, however much they were 
molested. The anake was very sluggish, 

Measurements :~~ 

Length 3' Uf 
Tail 4* 
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Unlike the mother the youngster* were particularly active. They were 
extremely intolerant of the sun : an exposure of a minute or two oau*ed them 
to seek the shade* 

With regard to their markings, they resemble that of the adult except that 
they are very much paler. The prune purple band* are more of a leaden hue, 
and the canary yellow bands a faint dirty white not at all approaohmg yellow. 
The marking*, however, woro so defined as to render this snake unmistakable at 
first sight even at a very early age. 

The end of the tail in adults ib, as a rule, blunted, but in both these young 
specimens it was more pointed. 

Measurements : — 

The hatchlings measured — 

(1) Length 12$" — Tail If. 

(2) „ ltf" — Tail If. 

There was nothing unusual about thorn. The egg shells were soaked in 
water and when softened indentations were removed and the shells filled with 
water. Owing to the position of apertures of exit, only three could be measured 
with anything approaching to accuracy. Tho average measurements taken 
were 2*375" x 1*5". The eggs struck me as being of large sise considering the 
snake measured just on 4'. 

G. H. EVANS, F.L.8., Majob. 

Rangoon, 11 th June, 1905. 

No. XXIX . — FIE K FLIES. 

Can any of our members holp in contributing some information on the life 
history of these insects ? I can find no literature on the subjoot and the refer* 
©rices to the Fireflies or Lampy rider in most natural history books only give the 
West Indian form and tell us nothing of their habits. 

It is surely astonishing that so little should be known about what constituted 
one of the wonders of tho tropical world. 

The females have apparently only one segment (the last but one) of the 
abdomen luminous, whilst the males which are considerably smaller than the 
females, havo both the last two segments luminous, although it appeared to me 
that the last segment had not quite the same amount of luminosity as the one 
before it. 

At Khandalla (Western Ghats ) this month they seemed to frequent the 
following trees more than others the ‘ Nandruk * (Ficus return), the 4 Umber 1 
(Ficus glomerata ), the ‘Shaitan' (AUtonia soholaris), the ‘ Gulmohur ' 
(Poinciaua rsgta), the ' Udal f (A stipfilata) and tho ‘ Waola ’ or ‘Walwtt * 
(MolopUUci integrtfolia) and these were the trees which flashed with a thousand 
lights every few seconds. At Andheri, near Bombay, Young tells methat 
he has noticed them swarming in the same way round the * Bhendi * (ThcspesiA 
popvlnea) and the wild 4 Mango * {Mangifera indica). 1'- 
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The females seem to be more persistent in their luminosity although it is 
not so bright as in the males, whilst the latter flashed every 5 seconds at the 
tops of the trees, the flashes sometime# being from right to left for six or seven 
time», then all together and then left to right. 

The sympathetic telepathy which seems to exist amongst the males at this 
season and causes each colony frequenting the tops of one or more trees to 
flash at exactly the same moment every few seconds is wonderful. 

It would be interesting if some member would keep a number of these insects 
alive for a few months and give us some details as to the eggs they lay, the time 
taken in hatching and the appearance of the larvw, &o. 

What Is the larva of the Firefly like and has it any luminosity ? 

W. 8. MILLARD. 

Bombay, 15 th Jum t 1905. 


No. XXX. — 0URI0U8 ACCIDENT TO A DRAGONFLY. 

Whilst at Khondalla (Western Ghats) recently I noticed a very large dragonfly 
settled on the wire by the side of the road. Aa it did not fly away when I 
approached it I took hold of the wings with my finger and thumb, and although 
it wa« alive and moved, I found the reason of its not flying away was that it was 
impaled on the barbed wire. One of the barbs had transfixed it juBt where the 
head joins the thorax, and it was with some difficulty that I removed it. It was 
one of tho largest kind of dragonflies with a pale blue-green thorax and abdomen 
striped with very dark chocolate ; tho spread of the wings measured 4$ inches 
and the length of head and body 3 inches. 

It could not have been the work of a shrike or " butcher bird, ” as there wore 
none about there, and I also doubt if a shrike could catoh such a swift flyer as 
this large dragonfly. 

W. S. MILLARD. 

Bombay, 20 th </«*#, 1205. 


14 
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CORRESPONDENCE. 

SHOOTING IN THE BOMBAY PRESIDENCY. 

No. 3482 Of 1905. 

Revenue Department, 

Bombay Castle, 29 th April, 1905. 

To A. 0. LOGAN, Esq., I.C 8. 

Sih,— J n reply to your letter, dated the 6th April 1905, inquiring whether the 
new forest regulations prohibiting shooting in notified forests except under a 
license chargeable with a fee of Rs. 26, apply to the shooting of birds other 
than game, for scientific purposes, I am to say that in forests which have been 
notified under No. 8 (a) of the Rules published in Government Notification 
No. 5627, dated the 18th August 1903, shooting for any purpose is not allowable 
otherwise than in accordance with that Rule and the Rules following it. 

I have the honour, etc., 

G. KEATINGE, 
Under-Secretary to Government. 

Mahablf.shwar, May 17 th, 1905. 
To 

The SECRETARY, 

Bombay Natuuai, History Society. 

Sir,— I think it worth while to send you the above copy of a letter from the 
Revenue Department, that members of the Society may know how they stand 
with regard to the new forest regulations. These apply to all forests of any 
consequence in the Presidency. 

Yours faithfully, 

A. 0. LOGAN, 1.0,8. 

Revenue Department, 

Bombay Castle, IBM August 1908. 

No, 5627.— In exercise of the powers conferred by Section 25, clause (*), 
Section 31, clause (j), and Section 75, clause (d), of the Indian Forest Act, 1878, 
(VII of 1*78), and in supersession of Government Notification No. 6254, dated 
the 26th July 1894, published at page 761 of Part I of the Bombay Govern- 
ment Gazette (except in regard to the Province of Sind), His Excellency the 
Governor in Council is pleased, with the previous sanction of the Governor- 
General in Council, to prescribe the following rules to regulate hunting, shoot- 
ing, poisoning of water and setting of traps or snares in the Reserved and 
Protected forests of the Bombay Presidency excluding Sind z— 

1. The following acts are absolutely prohibited in allResemdand 
Protected forests : 

(a) the poisoning of rivers or other water, and the explosion of dyna- 

mite therein for the purpose of killing or catohing fish ; 

( b ) the setting of spring guns ; 



MISCELLANEOUS NOTES . 


526 


(c) the taking, wounding or killing of big game, other than tiger, 
panther, wolf, hyena, wild dog, pig or bear, over water or 
salt-lioks ; 

(ef) wounding or killing the females of deer, antelope or bison ; 

(V) wounding or killing any game birds or hares during the close season 
fixed in the Appendix. 

2, The setting of snares or traps is prohibited in all Reserved and 
Protected forests except with the written permission of the 
Divisional Forest Officer. 

(a) In any Kesorvcd or protected forests or portions of reserved or pro* 
teoted forests to which the local Government may, for the purpose of strict 
conservation or for the preservation of animals which are becoming rare, or for 
both of these purposes, apply these and the following rules by a notification 
published in the Bombay Government Gazette , hunting and shooting are prohi- 
bited except under a license to be obtained from the Conservator of Forests. 

(6) Every license issued under clause (a) of this rule shall permit the holder 
only to hunt and shoot, and shall be valid for a period of one year from the 
date of its graut in any resorved or protected forest in the presidency to which 
these rules are made applicable uuder clause (a), subject to the condition that 
before it has effect in any forest division in which the licensee does not reside 
or exercise any jurisdiction, it must be countersigned by the Divisional 
Forest Officer. 

(c) No such license shall entitle the holder to hunt or shoot more ihan two 
stags or bulls of each species of animal to be specified in the license, according 
to a list to be prepared for each Forest Division by the Conservator of Forests. 

4. Licenses shall not be refused except for special reasons to be stated in 
writing, 

5. Woundod game may be pursued into the forests of the division adjoining 
that for which the license is valid or into a forest closed under Rule 8. 

6. A license granted under these rules shall not be transferable. 

7. Every person to whom a license has been granted under these rules, and 
who is found hunting, shooting, snaring or trapping in any forest to which these 
rules apply, shall on demand by any forest, police or revenue officer, produce 
his license. 

8. The Conservator may, on the recommendation of the Divisional Forest 
Officer and the Collector, declare that any particular forest or part of a forest 
is wholly dosed for a term of years or annually for a specified season. He may 
also prohibit the taking, wounding or killing of any particular species of animal 
in any speoifled tract of forest, with a view to the preservation of such species, 
but any such order shall be subject to revision by the Commissioner. To such 
forests the validity of licenses granted under these rules does not extend or is 
modified accordingly ; provided that gasetted officers whose jurisdiction extends 
to such forests, or persons holding licenses on which the Divisional Forest 
Officer has endorsed special permission to that effect may kill pig, tigers and 
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other dangerous or destructive animat* in such forests. Such special permission 
shall not be given for a longer period than one month in any case. 

9. If any person to whom permission under Rule 2 or a license under 
Buie 3 has been granted commits a breach of any provision of the Indian 
Forest Act, 1878 (VII of 1878), as amended by the Forest Act, 1890, (V of 1 890) 
or of any rules made thereunder, he shall be liable to the penalty of having the 
permission or license, as the case may be, cancelled by the Divisional Forest 
Officer, in addition to any other penalty to which he may \m liable under the 
Indian Forest Aot, 1878 (VII of 1878), or otherwise. An appeal against 
the cancellation of the permission or the license by the Divisional Forest 
Officer shall lie to the Collector, and a second Appeal, in case of distnfts&l 
of the appeal by the Collector, to the Commissioner, whose decision shall 
be final. 

10. In any oase where the Divisional Forest Officer or Conservatox thinks it 
advisable, he may direct that a Forest Guard or other porsou shall accompany 
the camp of any license-holder hunting or shooting in forests, with the object 
of seeing that Forest rules are not infringed by camp followers, 

U. The word “ hunting ” as used in these rules, includes tracking for 
the purpose of discovering the lie of wild animals, provided that any 
person holding a license is not prohibited from employing any number of 
trackers. 4 

12. Nothing in these rules shall be taken to exempt any person from liabi- 
lity in respect of any offeno© by injury to the forest or its produce or of any 
other offence punishable uuder the Indian Forest Aot, 1878 (VII of 1878), as 
amended by the Forest Act, 1890 (V of 1890). 

13. Nothing in theae rules shall be taken to cancel any privileges granted to 
resident wild tribes except by the express order of the Collector, or to preclude 
the grant of special permission by the Divisional Forest Officer or Collector to 
resident villagers on special occasions. 

[N.B. -Forest in which wild tribes have been given the privilege of hunting 
will not generally be notified under Buie 3.] 

Appendix. 

The game birds referred to in Buie 1 («) are as below, and the close Season 
is fixed as follows : — 

Per Gloss Section. 

•••{?££££££. a* <*■*«•«. 

Fee-fowl ... Pavo cristatus ... ... Do. do. 

Jungle-fowl ... ©alius sonerati Do. do. 

»•. 

l Fr&noolinu. vulgaris ... } 

1 Franoolino* piotwi . 

PMtridge - VOrtygonus or Fr»nooUirt»> Do ' do - 

f pondioerianoe, j 
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For. 

Rain-quail 

Bush-quail 

Bustard-quail 

Bustard 

Lik-florioan 

Whistling-teal . 


h or ar- \ 
aiatica. { 
rorhyn- £ 


Close Section. 

1st April to 50 September. 


Coturnix corona andelica ... 

i Perdicula argoondah or ar- 
gunda Perdicula aaiatica. 

Microperdix erythrorhyn- 
ohus 

[ Turnix pugnax 
Tumix crondera, or taki 
t'urnix dussuinieri 

Eupodotis edwardsi 

Sypheotides or sypheotis 
aurita. 

Dendrocygna arcuata or 1st »Tune to 55th September 
javanica 


Do. 

do. 

Do. 

do. 

Do. 

do. 

Do 

do. 


... Nettopns eoromandeliamis., Do. do. 

... Saroidiomia ftielanonotua... Do. do. 

... Ax^an poecilorhyucha ... Do. do. 

The close season for Harr is 1st April to 30th September. 
By order of Hie Exeelltmy the Right Honourable the Oortrnor in Council, 

J. W. P. M U Itt-M ACKEN ZIE, 
Chief Secretary to Government. 


Cotton^ teal 
Comt)'duok 
Spot-bill duck 
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PROCEEDINGS 

OF THE MEETING HELD ON 16th MARCH 1905. 

A meeting of the members took place at the Society’s rooms, on 16th March 
1905, Colonel W. B. Bannerman, (I.M.S.), presiding. 

NEW MEMBERS. 

The election of the following now members since the last meeting of the 
Society was duly announced : — 

Major E. Wright, I. M 8../ Mangalore) ; Mr. F. Ritchie (Bombay); Captain 
P, P. Kilkelly, I.M.H., (Bikanir) ; Mr. W. H. Chapman (Karachi) ; Mr. F. N. 
Gossago (Maskeliya, Ceylon); Colonel W. L. Cheater, R.A.M.O., (Peahawar) ; 
Mr. Curt Haoborle (Praranoore) ; Mr. A. G, Romilly, C.E., (Bezwada) ; 
Lieut James McPherson, I.M.S., (Bombay) ; Mr. T. W. DoWinton, C.E., 
(Belgaum), 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. H M Phipaon, the Honorary Secretary, acknowledged roceipt of the 
following contributions to the Society’s Museum : — 


Contribution j 

Description. 

Contributor. 

l Long-Legged Buzzard 

Bnteo for oat 

• 

Mr. H. Bulkley. 

1 Bnake 

J) p$'*i triannata 

Mr. J. Oxlo, . 

Pearl Oysters from Jamnagar 

Margaritifara *p ... 

Mr. 0. A Kinkaid, 

A number of Bird vSkins from I 

Capt. J W, Watson jl.M.fL 

Persia 1 

i 

1 Chameleon (alive) 

I Chameleon oaloaratn * 

Mr. W. B. Snipp 

Tbe following birds from 
Tibet : — 


Lieut. A. R. H. Bhuttie- 
wortb. 

2 Blood Pheasant* ... ; 

Ithagenes cruentu$ 

l Snow Partridge 

j L*rn % a nivicola 

Do. 

1 Bed-Billed Clough ... 

| Graoulu* oremitn ... ... 

Do. 

t Tibetan Snow-Cock ... 

Tetraogallu* tibitanus 

Do. 

1 White-BreastedAsiatic 


Dipper ... ... j 

i Oinelm r Kathwirionsi* 

Do. 

1 Brown Dipper 

Cinelu* atiatious 

Do. 

1 Antler of the Sbou or Sik- 



him Stag from Tibet ... 

Cermi aftinit ... ... 

Do. 

1 Duck fShelirake) 

7 adirna cor nut a ... 

Mr. T. J E. Thatcher. 

4 Arabian Guincatowls ...! 

Wv mida ptilorhynoha 

Major F. Lock. 

1 Snake j 

Polyodvntophii svbpunotatm 

Mr. L. C. H. Young. 


FOSSIL ELEPHANT. 

The Honorary Secretary reminded the members of the discovery made by 
Mr. H. F. Beale in 1903 of the Fossil remains of a remarkably large extinct 
species of elephant {Elephan namadiem), associated with bones of Hippopotamus 
in the banks of the Godaveri river, near Nasik. It Was with the greatest 
reluctance that the Committee of the Society decided that owing to lack of 
accommodation in its own museum, and in the absence of any Government 
museum, it was useless to bring these interesting Fossils to Bombay. 
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It warn, however, satisfactory to know that the remains had been carefully 
excavated aud will now bo put togothor in the Indian Museum, Calcutta, 
ELECTION OF OFFICE BEARERS FOR 1905. 

The following gentlemen were elected as oflio .j bearers for the present year : — 
President : H. E. Lord Lamington, G.C M.G., G.O.l.E,; Committee: Vet.- 
Major G, H. Evans ; Mr, E. C. Stuart Rakor, F.Z.S. ; Mr. E. H. Aitkon ; Rev. 
F. Dreokmann, S,J. ; Mr, E. Ernest Green, F.E.8. ; Lieut. -Colonel K. It, 
Kirtikar, I.M.B. ; Mr. J. 0. tnverarifcy, B.A., LL.B. ; Lieut.- Colonel H. D, 
Olivier, U.E., F.Z.S. ; Mr, G. 0. Dudgeon, F.E.S. ; Mr. A. Abororombio ; Mr. G. 
M. Ryan, I.F.S. ; Colonel \V. B, Bannerman, l.M.S. ; Mr. E. Comber, F.Z.S, ; 
Mr. T. R. D. Bell, I.F.S. ; Major A. Newuham, F.Z.S. ; Major C. J. Nurse, 
F.E.S. ; Me. L. 0. H. Young, B.A., F.E.S, ; Mr. J, McNeill, l.Q.S. ; Mr. N. C, 
Muclood, ex-othcio ; Mr. H. M. Phipaon, O.M.Z.S., ex-officio ; Mr. W. S, Millard, 
ex-offioio, 

ACCOUNTS FOR 1904. 

Mr. N. 0. Maoleod, the Honorary Treasurer, placed before the meeting the 
accounts for the year onding 3 1st December 1904, showing an income of 
R a. 17,027-1-5, an expenditure of Rs, 16,833-5-11, and a cash balance carried 
forward of Ra. 3,307-8-5 The accounts were accepted, subject to the usual 
audit, and a vote of thanks was passed to the Honorary Treasurer. 

PAPERS READ. 

The following papers wore then road aud discussed: — (1) The Fauna and 
Flora of our Metallic Currency, by the Rev. E. Blatter, S.J. ; ( J) Notes on 
Small Mammals in Kashmir and adjacent districts, by Ool, A. E. Ward ; (3) 
The Goosander (Merganser castor) , by A. M. Primrose ; (4) On the Breeding 
Seasons of big Game, by Major R. G. Burton ; (5) Double-headed Snakes 
and other Notes, by Capt. F. Wall, I.M.S,, C.M.Z.S. ; (6) Description of 
two new Snakes from Burma, by G. A. Boulenger, F.R.S., V.P.Z.S. ; (7) Fishes 
from the Persian Gulf, the Sea of Oman and Karaohi, collected by Mr. F. V. 
Towuaaad, by 0. i?ate Rigan, B.A. Father Blatters investigations into the 
animal and vegetable life found on our current coins excited much interest, 
an! it was a relief to know that the copper coins whioh circulate so freely 
amongst the poorest, and consequently not the cleanest, olassos of the commu- 
nity, appear to be harmless. Father Blatter’s experiments tend to confirm the 
statements recently made that copper is an excellent germicide, He stated 
that the microscopic plants and animals found by him on the oopper coins were 
in atl cases devoid of life, while those on the silver coins were, in most oases 
animated. 

EXHIBITS. 

Mr. G. It. Lowndes exhibited a plant of Streptosolen Jameaonii in flower, 
a new introduction into Bombay, and good flowering plants of the following 
Orchids Phalaanopsia sobilleriana and Oattleya aohrodem 
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Mr. Millard showed the following plants recently introduced into Bombay :~ 
Clerodendron speciosum, Manet tin bicolor, Begonia Presdt. Carnot, Bertolonia 
Van Houteana and mannorata, Pteris ohildii and Adiantum beesonianum. 

Dr. M, D. Gama, exhibited the fruit of the Egyptian ' Doura ’ or Gingerbread 
Palm ( Htfphame thebaica). showing a small scent bottle manufactured from 
the kernel of the nut, which olosel.y resembles the true vegetable ivory 
(Phytelepkm macrotar pa ). 

PROCEEDINGS 

OF THE MEETING HELD ON THE 6th JULY 1905. 

A meeting of the members took placo at the Society’s Booms, on the 
6th July 1905, the Rev. F. Dreokmann, S.J., presiding. 

NEW MEMBERS. 

The election of the following 49 new members, since the last meeting 
was duly announced : — Life Member. — Major Tyreil Boas (Chakrata). 
Members. — Lieut. Godfrey Pearse (Agar, Malwa) ; Lieut, J. E. N, Heseltine 
(Kanikhet, N.-W. P.) ; Mr. E. A. Partridge (Secunderabad); Mr. G. W. 
Leeson (Goalunds, Bengal) ; Mr. George Cook (Siubo, Myitkyina District, 
Burma) ; Mr. J. E. 8. Nisbei (Pyinmana, U. Burma) ; Mr. H. R. Kerr (Sihbo, 
Myitkyina District. Burma); Mr. C. E. Watkins (Pyinmana, U. Burma); 
Dr, C. E. Silvester (Kajaldhara P. 0., South Sylhet, Assam) ; Capt. A. H. M« 
Forbes (Bareilly) ; Mr. L. 0. Glascock (Bombay) ; Lieut. M. J. D. Young 
(Aurangabad, Deccan); Mr. D Brodie (Tellicberry, Malabar); Mr. G. B. 
Coleman (Bombay) ; Mr. C H. Cardozo (Calicut, Malabar) ; Mr. L. H. Savile 
(Bombay) ; Lieut. G. A. M. Praod (Kanikhet) ; Mr* C. W, B. Anderdon (Port 
Blair) ; Mr. F. E. Morgan (Bezwadu, Kistna Distriot) ; Lieut, H. H, Smith 
(Oawnpore) ; Mr. C, C. Longden (Palamcotlah, Madras) ; Mr, H. Leslie 
Andrews (Guynd P, 0., Nilgiris) ; Mr. (4, Tipper (Calcutta) ; Mr. 0. P. Fisher 
(Nagpur) ; The Mess President, JMth 0. 1. Horse (GoonaJ ; Mr. W, G. Moles- 
worth (Waltair) ; Mr. R, G. Kilby, I.C.S., (Ranchi, C. Nagpore) ; Mr. J. W. N, 
Gumming (Quetta); Mr. G, W. Flichens (Rangoon); Capt, R. Selous (Mhow, 
0. I. ; Mr. P. B. Gray (Poona) ; Mr. C. A. Mayer (Bha&arwa P, 0 f> Jummu 
State) ; Mr, W. M. Watson (Bombay) ; Mr. O, Fenimore Cooper (Mergoi, 
Lower Burma) ; Dr. S. Rowland (Bombay); Dr. G. F. Petrie (M.D.) (Bombay) j 
Mr. G. W. B. Prideaux (Taunggyi, Burma) ; Capt, W. B. Walker, R.A* (Bombay), 
Lieut. N. H, L. Watts (Bhamo, Burma) ; Lieut. H, H. Joll, R.F.A. (Ahmed- 
nagar) ; Mrs F. E. Jackson (Gauhati, Assam) ; Capt, L. B. Montretor, R.F. A»; 
(Trimulgherry) ; Mr, G. A, Durie (Keng Tung, S. Shan States, Bftwua); 
Lieut, G, G , Richardson (Karachi) ; Mr. A. W. G, Chuokerbuity, L0,S*i 
(Alibag) ; the Iiwpeetox-General of Civil Hospitals, Bengal/ Calcutta ; Mr, A, 
A. Handley (Colombo, Ceylon) ; and Lfc,-€ol. F. J. Jenoken, BJkJSUL* 
(Deolali), 
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JOURNAL. 

The Honorary Secretary mentioned lhat the next Journal was now in the 
press and would, he hoped, be ready for issue about the end of this month. It 
would contain a large number of illustrations and the commencement of the 
popular series, with coloured plates, on “ The Common Snakes of India/* by 
Capt. Wall, I.M.S., and “ The Common Butterflies of the Plains of India/' by 
Mr. L. C. H. Young, would, he believed, attract a large number of new mem- 
bers. 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. W. S. Millard, the Honorary Secretary, acknowledged receipt of the 
following contributions since tho last meeting : — 


Contribution. j Description. 


t 


1 Brown Wood Owl 

1 Bnfous-Bollitd Hawk- 
Eagle. 

1 Pale Harrier.. 

1 Long-Legged Biuzard 

J Crested Honey-Buzzard ... 

1 Kestrel *. 

7 Snakes (alive) ►] 


Byrnium indrani 

Lt>phet\'iorchu khnvrri ... 

fitnus waorurus ... ... 
Tinteo /cw.„ ... ... 

Perm* ertstatu* 

Tinnunculu s alaudarius ... 
Trtpido not us pi* oat or 


2 Snakos (alive; 

1 Potted Owlet 

1 Kestrel 

1 Fish from Lucknow 

i Snake 

I Blood Pheasant 

1 Crimson-Hornea Pheasant. 

1 Snake from Banukok 

1 Crimson- Horned Pheasant 

1 Fish from Ootacamutid ... 

2 Tufted Pochards 

1 Gadwall 

1 Blyth’s Wreathed Barnhill. 

1 Daurian Myna 

2 Snakes 

8 Bats 

1 Skin of the Hispid Hare... 

2 Spot* Bill Ducks ........... 

t Spotted Sandgrouso 

6 Fresh Water Fishes from 

Kolaba, 


1 Afghan Jerboa ...... 

4 Moths from Bangkok...... 

Some Leaf Insects from 
Ceylon. 

1 Snake from Persian Gulf. 
1 Snake from Persian Gulf. 
1 Lissard from Persian Gulf. 


Ifolicopx sohhtofosvs ...j 
At hone brama ... 

Uinuncnlns alaudarius ...i 


Zamenis d la inn a ! 

Ithagencx rruoutus ... 

7 rag o pan satvta ... 
Jiomahpsis hnevata 

Tragopan tatyra 

liar but roseipennis ... 

Nyroca fuUgnla ... 
C*aidela*niU 4 strfporv* 
RkytUoccros subrufioollis, 
Agropsar stur Minus 
A 'ala tripad tan* ( banded 
variety'). 


Lupus hispidvs 

Ana* poeotlorhi/ncha ... 
Ptcri clvrvs srnryallux 
Awbn»M?t bacilli*; liar bus 
Mu s ; Barbus pin n aura - 
tns ; Bosbora aani^vniui; 
Gobrus gui r it ; and 
Ophince phalus yachva. 

Alaetaga tndica 

Trahala vishnu . 

Phylliuni scythe,.* 

Btyophis sp : 

Ptaminofjhi# sp : 

Vara tin griscus . ........... ..... 

W 


Contributor, 


Mr. Chas. Gray. 


» 

« 

n 

♦i 

Col. W. B. ftauneman, 
I.M.S. 

Mr, C. H. Donald. 

n 

Major A. Aewnham, 

Mr. C. H. Donald. 

Capt H. K. Brown, I.M.S. 

Mr. D, P. D. Adenwalla. 
Col. ft. H. Battruy. 

Capt. C. F. G. Lang. 

Mr. It. H. Heath, C.K. 

Mr. 0. W.’ Allen. 

Col. hTh. Eattray. 


Mr. J. 0 n B. Mitchell. 

Mr. li. 11, Heath. 

Mr. W.A.Valliuger, I.F.8. 


Lt. W. K. Thy ne, IU.M. 
ur. E. W. Trotter. 

Mr. XL J. Tata, 

Major Knox. 
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Contribution. 

Description. 

Contributor. 

21 Young Snakes (alive)... 

Ttvpidmrta* pi$tatrr .... J 

Major A. Begbie. 

1 DhwcM. L?irk 

Alnewnn (lemrtoruv* 

Mr. .T. W. N. Ouuming, 

1 Indian Monitor, (juv) 

ITuv/mt* benyahniis 

ilr 0. W. M Hurl sou, 

1 Himalayan Ibex Head 

Copra tihirlra 

1.0.8. 

Col. 8t G. 0- Oore, U E, 

(Malformed). 

0 , 8 . 1 . 

1. Blewitt's Bnsh’Quail 

M*croprrt1ix bit wit 1 

Mr, P. lhwical Alien. 

- Lady Amherst's Pheasants, 

(. hryttol o ji U a m a m ber*t i ue.. t 

Lt. W. W. Vati Someion, 

*1 Singapore Cockatoo 

P.8.0. 

Mr. F. H. Cooke. 

(alive). 

2 Snakes 

Zamenix tnurosu? x: tallowing 

Mr. S. Liphtfoot. 

1 Indian Hobby.... 

Ptammophix t ondonar»t 
Ifah'it HfiVt'MX 

Mr. K. C. Macdonald, 
D.8.P. 

Mr. M. 0. Joshi. 

Mr. C. d, Michael. 

1 Indian Monitor (juv) 

Varannx hmaabniri* 

1 Rea Rnftke 

Ditto a rob> tta 

1 Largo-Created Torn 

Sterna bergu 

Major p. Z. Cox, F.J5 .8. 

1 Rrnalh r-Creatod Tern and 3 
eggs. 

tStrrno intuitu 


ii 

1 White-Cheeked Tern and 3 

Sterna alhigena 

a 




.1 Patmyan Torn and 4 eggs. 

Sterna annettheta .... 

•» 


0 Forwarded to the Victoria Gardens. 


Minor Contributions from—' Mr, W. Sptirke ; Mr. F. Gleadow ; Mr. F. G, 
A mould ; Oapfc. 0. H. Turner; Mr. Wagataff ; Mrs. A. L. Alexander; Mi«s 
F. Bayloy ; Mr. C. W. M. Hudson, 1.0.8. ; and Col. W. Capper. 

CONTRIBUTIONS TO THE LIBRARY. 

Fauna of British India, * Butterflies,” Vol. I. f by Col. C. T. Bingham, from 
the author. <f Spolia Zeylanicn,” from the 'Colombo Museum. Bulletin of the 
Agricultural and Horticultural Society of Western India, Nos. 2 and fl, The 
Transactions of the Entomological Society of the London, 1904, in exchange, 

‘ On the Elephant Mosquito,” by E. E. Green, from the author. 

Catalogue of Moths, Vols. IV and V. (Text and Plates), Guide to Bird 
Gallery, Guide to Shell and Starfish Galleries. Guido to Cora) Gallery. Guide to 
Fossil Mammals and Birds, Handbook for Collectors and Blood-smoking Flies 
and how to collect them, from the British Musoum, South Kensington. In 
exchange. 

Catalogue of the Indian Decapod Crustacea, in the collection of the Indian 
Museum by Major A. Alcook, F.R.S., C,T.E,, and an account of the 

deep-sea Holothurisidea collected by the K.I.M. Survey »hip " Investigator,” 
by B. Koehler and C. Vaney, Prosonted by the Trustees of the Indian 
Museum. 

PAPERS READ, 

The following papers were then read and discussed : (1) The Distribution of 
the Various Varieties of Cobras in India, by Lt.-Oo», W, B, Bamieraan,ljM.$.; 
(2) The Common Striped Palm Squirrel, by R, C. Wroughton, F.E,8.;(3)Bird» H ' 
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Nesting in tho Murree Hills, by Lt.-Ool. R. H. Rattray ; (4) Rough Notes on 
Six Common Hill Orchids, by Major M. B. Roberts ; (6) Tigers bamBkinging 
their Prey before killing it, by C. W. Allan, B.F.8.; (0) Food of Predaceous 
Files, by F. Gleadow, F.ICM.S., IJbV.;(7) Descriptions of New Speciesof Moths 
from India and Burma, by G.O, Dudgeon, F.E.S.; t8) Strange Mortality amongst 
7’orniites on Tea Bushes, by E. E. Green, F.E.S.; (9) Occurrence of Lady 
Amhorst’s Pheasant in Burma, by E. Comlwr, (10) First Record of the 

Nidifioatiou of the Indian Hobby (Fa/co mv«ru*) f by K. C. Macdonald, J),S.P M ; 
(11) A Bandicoot in Bind, by E. H. Aitlcen ; (12) Eagle* as Barometers, by 0. 
H. Donald ; (13) A Congregation of Harriers, by C, H. Donald. 

EXHIBITS, 

Colonel Bannornmn, 1.M.8, exhibited the different varieties of Cobras (alivo) 
and a number of spirit specimens. He mentioned that out of more than 1,000 
cobras received by them at Parol only 8 were from the Bombay Presidency, 
and these had been purchased. This did not speak well for science on this 
side of India, and it was to be hoped now that attention had been drawn to 
the subject that members of the Natural History Society and others would rend 
in specimens. 

A curiously malformed head of the Himalayan Ibex (Capro tiLirica) was 
exhibited and Colonel St. G. O. Gore, lb K., in referring to it* drew at; tuition 
to the fact that it must have died from starvation as the malformed horn 
completely closed the jaws and would have provontod it from feeding, 

Mr. Narotamdnss Morarjeo Ooculda»H exhibited a beautiful flowering lily 
(£. melpomenc), which was much admired. 

In proposing a vote of thanks to Colonel Bannerman and the other authors 
of papers read, the Rev. F, Dreokmann said that he hoped that the reproach 
which was lying on this Presidency would be speedily removed and that cobras 
from this side of India, as well as elsewhere, would be forwarded to Colonel 
Bari tier man at Parch 
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INDIAN DUCK8 AND THEIR ALLIE8. 


THE N (JKHTA OR 00MB DUCK ( SARCTDIORN1S 
MELANONOTA). 

The accompanying coloured* plut^ (No. XXII) ol' the Nukhta or 
Oomb Duck (Sarcidiornis melanonota) is in continuation of the scries of 
plates already published in this Journal in connection with the paper on 
u Indian Ducks and their Allies ” by Mr. E. (1. Stuart Baker. 

The description of the Nukhta now figured, will be found on pages 
172 to 180, Vol. XI, of this Journal. 


EDITORS. 
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A POPULAR TREATISE ON THE COMMON INDIAN 

SNAKES. 

Illustrated by Coloured Fi.atms and Diagrams. 

By Captain F. Wall, I.M.S., O.M.Z.S. 

Part L — With Plate 1 and Diagrams /, II and IIL 

This and tho succeeding articles with thoir accompanying plates and 
diagrams are designed to acquaint our readers with the common snakes 
of India. There is no book on tho subject written in popular language, 
and tho few that show coloured plates are very expensive, while accuracy 
of detail seems to have been largely sacrificed for pictorial effect. 

If our object can bo achieved, and normal specimens easily recognized, 
we hope that many lovers of natural history may be encouraged to make 
and record observations on the habits of these creatures, for the letter- 
press will, I fear, only too soon reveal the dearth of knowledge in this 
direction even with regard to the commonest kinds. 

The descriptive parts of the best works are couched in terse and 
scientific language, and though excellently written by experts in mus- 
eums the authors have had no facilities for observing the habits of crea- 
tures they only see in spirit on museum shelves. We must, therefore, 
roly upon those vyh6 adihaUy come into contact with living snakes to 
supply such information. 

It wifi he my aim to word these articles in unscientific language, espe- 
cially with reference to the important matter of identification; Here, if 
technical terms must be used, they will be explained by outline drawings* 

tleaoriniion oannof ha an KaJnnr {nAnvnftM*A/I 
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I shall not attempt to treat the subject exhaustively, as it seems to me 
a more useful purpose will bo served by dealing with the commonest and 
most widely distributed species. Where a resemblance exists between 
two or more species, especially where one is poisonous and the others 
harmless, they will be shown together and an attempt will be made to frame 
easy rules whereby they may bo distinguished, hut hero I must repeat 
what I havo said in previous papers in this Journal, vh. f that of ull falla- 
cious methods of identifying snakes, the usual one adopted with relation 
to colour and markings is the most unreliable. Attention must be given 
to the arrangement of the scales and shields.* We must again appeal 
to our readers to render evory assistance bv procuring living speci- 
mens without which the true colouring cannot be shown by our 
artists. 

The plates will show only a few inches in the middle of the body, in 
preference to a full-length drawing which would necessarily bo on too 
small a scale in many cases to show the detail required for identification. 
Our first plate represents the common green pit viper (Lac hex is yrami- 
neus ), and the common green whip snake (Drgoplu# mycteruans)* 

Before describing our first snake X think it advisable to make a few 
remarks on vipers in general so as to indicate their position in the snake 
world, and the relationship of this to other vipers. 

The word viper is derived from the Latin virus alive and pario I bring 
forth, in reference to a method of birth unusual among ophidians, but 
not peculiar to this family.f Among our Indian representatives the true 
freshwater snakes (Homalopsidw) and the sea snakes (IJydrophiida) 
also produce young. 

It is 'probably this viviparous habit which has led to the belief still 
hard to dispel from credulous minds, that vipers protect their young by 
swallowing them. A pregnant, mother approaching purturition is killed, 
and living young found within her, or observed to escape from her : the 
erroneous conclusion is drawn that these must have been swallowed, 
especially us it is popularly understood that snakes produce eggs. 

* Every scale of sufficient size and constancy to deserve a apteral nemo it culled a tkfcUl 
technically. The word seal* is need technically to designate email and numerous forma 
such M those on the back. 

+ The rule that vipers are viviparous is not absolute. Two African epedea aro known to be 
oviparous, Atractagpis irregularis and Cauxua rhomlmtui$ and one South American 
apeclee, vte* y Lacketit mutu*. It is quite possible, too, that aome Indian repreaentativee may 
evince a aimilar habit. (Since writing the above Mr. G. A. Miller baa conclusively ahotrn 
that Lachms monticola ia oviparous in habit.— Vide B, N. H. S« Journal, Vol. XV, p. 7 £9.) 
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I um not infrequently asked what is a viperino ami wlmt a colubrine 

snake.* The distinc- 
tion lies in the shape of 
the maxillaries, or upper 
jaw bones, which in all 
vipers are shorter in 
their antero-posterior 

A. — Maxillary of Xaia trlpudianx supporting solid tlieir vertical 

tooth behind fangs, 

B. — Maxillary of Vipera rutsrllii, direction. They thus 

O,— Maxillary of Coluber radiatug. resemble short Bt.U!llpy 

pillars set up on end in the front of the mouth on each side (see fig. B) 
and form part of an arrangement, governod by u simple and beauti- 
fully devised muscular apparatus which permits the maxillary and tangs 
as a whole to bo swept forwards and backwards. The fangs of vipers 
which like all fangs are situated in the maxillary only, are long and 
pierced by a minute canal which opens anteriorly near the tip. They 
are curved backwards, and when the jaws are closed, the maxilluries 
are Inclined backwards, so that the fangs lie along the palate with 
their points sloping upwards. In the act of striking, the jaws are 
widely opened, and the maxillary is swung so far forwards that the 
fang or fangs (for they may be multiple) fixod in it may assume a 
forward direction. It will easily be seen how tins range of movement 
augments the facility with which a penetrating wound is inflicted. In 
addition to these peculiarities in shape and mobility, a third point may 
be mentioned, viz., that the viperino maxillary supports fangs only, and 
never any ordinary solid teeth. In all colubrine snakes, i.e>, all snakes 
non-viporine, the maxillary is firstly so shaped that the antero-posterior 
axis (or in the blind snakes Typhlopidai the transverse axis) is much 
longer than the vertical (see figs. A and 0), secondly it is immovable, 
and thirdly in the poisonous colubrine snakes (cobras, kraits, etc.) its 
armament is supplemented with one or more solid teeth.f 

All vipers are poisonous, but not to an equal degree, for though some 
inflict a wound which is usually fatal, others do not cause death, and in 
some the effects of the poison are trifling. 

There are at least 105 kinds of vipers known to science which are 
grouped together into one large family ( Viperidce). This is divided into 

* Gray in' (tin work Snake# of the Britith Mweum, 1849, divided snakes into two snborder*, 
viperinc and colubrine, and thm terms have remained in use. 
f Except In the two genera CoUophis and Ddiopktt t 
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two sub-families distinguished by the presence or absence of a pit in tho 
side of the face between the eye and nostril, a trait in the physiognomy 
too conspicuous to overlook, though the casual observer may mistake 
it for tho nostril, which latter should be sought for as a minute orifice 
on the side of the snout in advance of tho pit. This opening is called 
the loreal pit owing to its being located in that region which in birds 
and other creatures is called the lore. It loads into a blind rounded 
chamber in the maxillary, and is lined with the same covering which 
overlies tho scales on the fact), so that when the creature sheds its skin, 
a perfect east of the chamber is thrown off with the slough. Its function 
has not yet boon determined. 

Vipers having no such pit are classod under a separate sub-family, 
Viperiuie, and may be called pitless vipers in contradistinction to tho 
Crutalincv or pit vipers. This latter sub-family derives its name from tho 
Greek word Lrotalon” a rattle, its prototypes being the world-renowned 
rattlesnakes of the Amoricun continent. It comprises four genera, two 
of which are peculiar to America, and two, I niche sis and Ancistrodon, 
though not peculiar to, are well represented in India and its dependencies. 
Laches is, to which our first snake belongs, is separated from Anristrodon 
by having on the head mainly small shields similar to I hose on the 
croat lire's back. 

THE COMMON GUEEN PIT VIPER. 

Laches is c/ra m ineus . 1 

The genus Lachesis is a large one comprising forty-one known species 
which inhabit Asia and America. — Of these eighteen are peculiar to 
Asia, and ten vomo within our Indian limits. 

Nomenclature («) Scientific, Lachesis, from whom the generic name 
originated, was one of the Pareto or Fates of Groeian mythology who 
with (Jlotho and Atropos controlled man's destiny. Our readers who are 
conversant with ophiology may bo more familiar with the genus under 
its older title I'rimeresHrus,** 

I hi- name wan intro in k! by I .accede. Ho oiviled laini makes in»o thr*e group*, 
accordi' g to th** arrangement of tho shields beneath the tail. In *<>me these pas* uninter- 
ruptedly from «i-»o to aid* exactly lik- those on the belly. In the majority « f Bnake*, how- 
ever, they are divided in (he median line b\ oblique alternately directed suture* so a* to form 
a *ig!»g line Hardy it happens that some • f the tiret and some of the last shielo* are 
divided, whil-t Bom** mi err- . mg ones ar* midivid* d. To .b* category he applied -be name 
trimeresurut from ‘ho ( >r«ek words '* lre>$ } ' three, “ meros ’* part, 44 ouro ” tail. The name 
onco Created was perpetuated, a d at t mo went on, and snakes • ere Clarified differently, 
it became applied t < hi* genu^ to which it is quite inappropriate, for the shields beneath 
the lull are divided throughout. 
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Gramineus , the specific name, is derived from the Latin “ gramen" 
grass, in reference to its verdant ooloration. 

(b) English . — The common groen pit viper is, I think, the best 
English name for it, but bamboo snake as used in Hongkong, and I 
believe in Assam, seems to mo very appropriate* 

(e) Vernacular . — * Russoll makes mention of it under the name of 
u bodroo pam 99 which natives at Vizagapatam on the East Coast of India 
oiill it. The Burmese call it u myw 6 sain , 99 meaning u green snake . 99 
Mr. S. 8. Flowerf says it is called in Siam “ ngu kheeyo , 99 which 
means “green snake 99 and Cantor says the Malays know it angular 
daun 99 u leaf snake.” * 

Dimensions . — The largest specimen is, I believe, that recorded by 
Veterinary Captain (now Veterinary Major) Evans ami myself from 
Burma. It taped three feet eight inches but was quite a phenomenal 
specimen. Average adults vary from about two to two and-a-hulf feet. 

Bodily configuration . — The head is flattened, and appears unduly 
broad behind 'owing to the pronounced constriction of the neck. 12 
The body is stouter than in most snakes, and the tail tapering ..rather 
rapidly is short and prehensile, measuring usually about one-sixth to 
one-fifth of the total length. The females, as is the rule with snakes, 
have shorter tails and fewer shields beneath (sub-caudals). 

Colour . — This is usually a dull uniform verdaut green above, rather 
darker on the head and in old specimens. Underparts glossy white, 
yellow or green. Upper lips, chin, and throat enamel white, or bluish, 
or buff, or yellow, or greenish, these colours variously distributed in 
different individuals, and in different parts of the same individual. A 
well-defined white or bluish or yellow narrow line runs along flanks 
from neck ending some distance along the tail. Tail yellowish or 
reddish often mottled with darker hues. The eye, which is lateral and 
has a very slight inclination forwards, exhibits a beautifully golden iris, 
in the centre of which is a black vertical pupil. Sometimes there are 
black or blaokish markings on the back with a tendency to arrange 
themselves into indistinot crossbars. Sometimes the prevailing colour is 
yellowish or olivaceous rather than green. Mr. W. 8. Millard in a letter 
to me mentions one such specimen from the vicinity of Darjeeling. “ It 
was warm, yellowish, olive-brown above, and bright yellow beneath,” 

* tnd, Ser, V©i 1,p. 18, plate IX. 
t Proc. Zool Soe., Load., May 16th, 1899, ptge 695. 
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It was sent to the British Museum, and identified by Mr. Boulonger as a 
colour variety of this species,'* Sometimes the flank line is inoonspicuOu# 
or even wanting* Tho green colour is imparted to tho spirit in which 
specimens are preserved, and accounts probably for the change of colour 
which they undergo in this mediumj approaching blue rather than green. 

Identification* — This is easy. Any grass green snake with a vertical 
pupil liko the domestic cat’s must bo either Laches in gtamineus or L . 
purpureomacnlatus or L , macrolepis . The loreal pit will confirm tbi» 
diagnosis. To distinguish between these snakes count the rows of scales 
over the back in the posterior part of tho body. In gramineus they 
number fifteen normally, sometimes seventeen ; in purpureomaculatu s 
thoy are nineteen normally ; and in macrolepis eleven or ten. (To do 
this, turn the creature on to its back, and seek for the vent, a transverse 
aperture in the hinder parts. This marks the junction of the body and 
tail. Count at a spot two heads lengths in front of this .) 4 

flaunts , — It usually frequents low vegetation, selecting a hedgerow 
or tangle of bush, but shows a marked preference for bamboo in loculi* 
ties where this flourishes. Sometimes it is encountered in grass, and 
Theobald mentions having found one in the caves near Mouhnein in 
Lower Burma, and another on limestone rocks on the ground. Mr, 
S, S, Flower * records one coming into a house, and Captain Evans and 
I have known a similar intrusion in Burma where one was killed 
found lying, along a beam in a native hut having swallowed a small rat, 
Gunther f mentions it hanging from branches of trees, but I think it is 
more usually to be soon reclining among branches close to the ground 
(say nearer four than eight foot), Mr. Hampton tells me that in captivity 
they spend moat of their time on the branches provided for them, and 
seldom descend except at night. During the winter a few retired' 
under blankets, but the majority remained huddled together on branches, 
Wbother in grass or in bush its colour harmonises so perfectly with its 
en\irommmi that it is usually not discovered until seen to move. 

Disposition . — GUnther J speaking of the genua alludes to their sluggish 
habits, and says they sometimes make no attempt to move out of one's 
way. Later the same author says : “ When roused thesa snakes are 
extremely fierce, striking at everything within their reach." Mr, 
Gerhard t in a letter to me writes : {i They are very s^dggisb, and allow 

* Brew, 25ool Sue , Uond., JUy life, 1S9&, ptge 096. f Bapt„ Brit Xrrtla, m (ISS*#*) 

f * » n P» 
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one to take them off tho bush with a stick.” Russell * says of one 
brought in to him “ it looked frosh, and lively, and was very alert, hib&ed 
and snapped at everything opposed to it.” Mr. Hampton bays in a 
letter : 44 1 consider it to be a very sluggish, harmless poisonous snake.” 
He continues: 44 When a match is struck in front of the cage at night, 
or a lamp Is suddenly brought in front of the cage, they will strike at it. 
They seem to be very hardy in captivity ; some presented to tho Zoolo- 
gical Society in 1886 by Mr. Bligb of the P. W, 1)., Burma, are still 
alive and well, I bear from two sources,” Stoliczka says, speaking of 
specimens he lmd oncountered near Moulmoin : 44 All were very sluggish 
and did not make the slightest attempt to escapo when approached, and 
even allowed themselves to be removed from the top of the plant. 
Noifchor did they offer to bite unless when pressed to the ground with a 
stick $ but when thoroughly aroused they turned round and bit furiously.” 

Food . — Its diet consists of small vertebrates, but some partiality is 
shown towards mammals. 

Giinther f observes that it foods on small birds and trogs. Mr. IS. 8, 
Flower t mentions lizards, and Cantor bays it preys on small birds and 
tree trogs, but occasionally descends to the ground in search of frogh 
and toads. Mr. Gerhardt writes to me he has only known them eat 
musk rats (l.e., Crocidurw), Major Evans, A.V.D., in a letter to mo 
says he lias known them eat a musk rat or shrew, a field mouse, n field 
rat and a lizard ( Calotes mytiacem). Mr. Hampton writes to mo : 44 Rats 
are its principal food in captivity,” but be lias known them out a tree 
shrew ( Tupaia), and on one occasion two moles. When hard up, he says, 
they eat frogs, and he has known a snake ( Lycodon fasciatus) to have 
been eaten on two occasions. I have records of a musk rat being ingested 
once, also a rat, and I saw a specimen in the Hongkong Museum in the 
act of swallowing a small bird, Mr, Millard writes to me : 14 We find 
them feed readily in confinement on small rate, mice, birds, and lizards.” 

Bneding . — The only information I pan get in this direction is from 
Mr. Hampton, who spy# they produce from aoven to twelve young at 
a time* 1 have examined a specimen which contained II eggs, 6 in one 
Oirpry and $ in the other* They were immature, showing no trace of 
embryos, and were closely packed so that their longest diameters lay 
vertically* 5 

* 1 * 1 $. toft* rSCh **. India, p. 8S6. 

I doc., land* m. m> tm, r. w. 
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Striking . — When provoked to strike this viper attaches itself firmly by 
wrapping its tail and hinder body round a branch, and then with retract- 
ed head, the forebody freed, and thrown into a broad S, it thrusts 
vehemently forward with open jaws as far us the straightening of the 
body permits. Mr. Millard in a letter says : 14 They always retain a hold 
of their prey after once striking it.” Mr. Hampton writes to me that in 
captivity they wait until their prey passes beneath them, then strike and 
hold it in the air until dead, or haul it on to the brand) and then swallow it. 

Mr. Millard in another letter writes : u I cannot find any one who has 
ever heard thorn hiss.” Possibly the hiss is too subdued to attract much 
attention, for Russell in a passage already quoted mentions this snake 
hissing, and Gunther speaking of the genus ?avs “ that they vibrato the 
tail, and utter a faint hissing sound.” 

Poison . — Accounts of the virulenoo of its poison all agree in ascribing 
to it a decidedly feeble action on man. Gunther * speaking of the genus 
says : “ Numerous cases aro on record which show that the symptoms 
indicating a general effect on the system wore of short duration extending 
only over the space of from two to forty-eight hours, and confined to 
vomiting, nausea and fever. After the pain and swelling of the 
bitten member or spot have subsided, the vicinity round the wound be- 
comes discolored, mortifies, and is finally thrown off as a black, circular 
slough, after which health is speedily restored. The bite of larger 
specimens from 2 to ^ feet long is more dangerous and has occasionally 
proved fatal.” Nicholson t says of the genus “ their bite produces local 
pain and swelling, but no toxic symptoms.” 

Russell t says the peasants who brought it in, affirmed that its power 
of killing extended only to the smaller animals, not to dogs or 
shee]> ; and that to man its bite caused various disorders, but never death. 
He substantiates this by experiment : a chicken died, but a dog and a pig, 
though very ill, did not succumb. Mr. Millard told me that the Revd. 
F. Brockman, S.J., who is well acquainted with these snakes, was bitten 
in the finger by one, and suffered very little pain and inconveni- 
ence. Major Evans, A.V.D., gives mo three instances in his knowledge 
where men were bitten, and in all cases they recovered. The Burmans, 
too* assured him, when he narrowly escaped being bitten by one in jungle, 
that its bite would not have proved fatal. Mr, Hampton has also 

* Kept., Brit. IncL, p. 1)84. f lnd. Bn**©*, pp, 144-5, 

t lad. 8erp., Vol, l,p. 14. 
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known oases of men bitten by this snake, but never a death in conse- 
quenoe. On making enquiries at the Civil Hospital in Hongkong in 1001 
I ascertained that no case of snake bite laid ever been treated in that 
institution, and as this snake is quite one of the commonest in that loculi* 
ty, this circumstance adds weight to the accuracy of the above remarks, 
Vistribution,~~(<i) (Geographical). — Its range of distribution is a large 
one, extending from the Western Ghats of India through Burma, tho 
Malay Peninsula (including Siam and Cochin China), the whole Mala- 
yan Archipelago to Southern China and Formosa on the onohand, and 
from the Himalayas through the peninsula of India as fur South as the 
Oauvery river. Tho most southern reoord I can find is the Wynad 
(Madmalley). It is not reoordod from Ceylon, and Mr. Ferguson, wdio 
has collected reptiles for fifteen years in Travancore, writes to me that 
it is unknown in that territory, I can find no record of its occurrence 
in the Nilgiris, Anamallay, and Palnoys* 5 . 

(b) (Local). — In India it is, I believe, not found in the actual plains, 
exoept in tho Sunderbunds, but always at some altitude about J ,500 foot 
and upwards, and is generally regarded as a hill snake in the Peninsula, 
In Burma and Further East it is mot with frequently at or near sen 
level, as well as being found in upland regions. 

(e) (Numerical). — Though it cannot be considered a common snake 
in the sense that the dh&mnn {Zamenu mucosus) and paddy-field snake 
( Tropidonotus p mat or) are, it is by no means uncommon in many 
localities. From Mr. Millard and Mr. Gerlian.lt I gather it is plentiful 
on the Western Ghats near Bombay (Karli and Klmndalla), and Mr. 
Millard remarks that though common thereabouts up to the end of 
October, they are not seen after the middle of November. Anderson* 
says : “ It appears to be a common snake in the tropical valleys below 
Darjeeling, where it is usually found at an elevation of 2 000 feet.” 
Stolicfcka says it appears common in the Khasi Hills and Assam, and 
also near Moulmeiu in Lower Burmah. He mentions he never observed 
it in the interior of the North-West Himalayas* Mr. Hampton, writing 
from Burma, says he has had scores of them. Out of 094 snakes 
oollected by Captain Evans and myself from oil parts of Burma in 1 899- 
1900* 18 were of this species. Mr. Flower describes it as being fairly 
numerous about Bangkok, and both he and Stollcdca reoord it as the com- 
monest Ltwhem iu Penang and the Province Wellesley, but say it is rare 
* Proo. 1871, p, 1H 
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at Singapore, I found it a oomrnon snake about Hongkong, but it 
appears to be a rare snake as far north as the Yangtsc Valley in China, 
Description. — Rostral in contact with 5-7 shields, the sutures made 
with the nasals being three to four times those made with the first 
supralabials. Internasah one pair, sometimes in oontact behind the 
rostral, sometimes separated in front by one or two scales. Supra - 
ocular a single well developed shield each side. Nasal normally un- 
divided ; frequently more or less confluent with the first supralabial ; 
frequently more or less separated from second supralabial by one or 
more minute intercalary scales, Supraloreals usually single, and not in 
contact with the inter nasals. Prceoculars three. The two lowest, 
divergent forwards, bound the loreal pit. Suboculars crescentic, may or 
may not touch the third supralabial, one or two rows of scales between 
it and fourth supralabial. Temporal smooth or shaped like the carapace 
of a tortoise, never truly keeled. Supralabials nine to twelve ; the 
second with a groove in the upper half sloping into the loreal pit ; 
none touch the eye. Svblinguah one pair. Infralabials — The first form 
a suture behind the mental; first, second, and usually the third also, 
touch the sublinguak Scales two heads lengths behind the head 21 
(rarely 20 — 19 ) ; midbody 21 (rarely 28 or 19 ) ; two heads lengths in 
front of vent 15 (rarely 17 or 13), Apices very acuminate. Last row 
much largest. Keels narrow towards tips of scales, and present in all the 
rows, except the last, for a variable extent anteriorly, Supracandals in 
even numbers of rows, keels faint till lost in the sixes. Ventrah 145—175 
(Botilenger), Anal entire. Subcaudals 53 — 75 (Boulanger) divide d,* 
THE COMMON GREEN WHIPSNAKE. 

Dryophis mycterizans . 

Noarly all the snakes tlmt enjoy an arboreal existence are conspicu- 
ous for their beauty. Their graceful bearing, shapely proportions, and 
the riohness and combination of the colours that adorn them combine to 
amply justify their being ranked among the most beautiful of living crea- 
tures. 

The common green whipsnake, which may be taken as the type of the 
genus, forms no exception to this rule. In colour and markings it 
Very closely resembles the green pit viper, and is on this account shown 
with it in the first plate ; however in most other characteristics the two 

* Stolicaka 5a 1, A, B., Ben. Vol. XXXIX, {$)♦ 1670, p, 217, maatSont ##p*Gfcaa» with 
the ftb and 6th anttw, Mid another in mm* papa*, p, *21, with 8*4 and 7th entfe*. 
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are widely different, and if proper attention is directed to the arrangement 
of the shields and scales no confusion of the two is likely to be made* 

Nomenclature (a) Scientific, — The generic name is derived from the 
Greek “dm*” a bash, and “ ophis” snake. The speoific designation 
is from the Greek “ mucterizo” I turn up the nose, and refers to the 
character of its snout. 

(b) English,— The common green whipsnake is the name it is 
familiarly known by, and is very appropriate. 

(c) Vernacular, — In India it is known by the Tamils as “kttnkuttee 
pnmboo,” meaning “ eye-poking snake ” ; and “ paohai pamboo ” or 
i( green snake/’ 

On the Malabar Coast it is called u pRchola p&mbu,” which means 
eocoanut leaf snake. In Telegu it is called " pasarika pamou,” meaning 
green snake, u ‘ botla pasarika,” spotted green snake, and “ pastiletti 99 
(Russell). In Ceylon the Singhalese call it “ ehetula ” or “esgullu” 
which Mr. E. E. Green writes me moans eyepluoker, i,e, $ “ ehe,” 
plural u es ” «*■ eye, and u ugulanawu ” — to pluck out. In Burma 
it is known as u myw 6 sein,” ue, 9 green snake, and “ mywtf sein mye 
she,” long-tailod green snake. Mr. Flower says it is called “nga 
kee~o pah-king-kop ” by the Siamese. Both Burmese and Siamese 
apply these names equally to Dryophia prasinus, and the Burmese also 
to Coluber prasinus and Lachem graminius. 

Dimensions, — My largest specimen taped 5 feet 7 4 inches, but a more 
usual length for adults is between t and 5 feet 7 . Gunther and Theobald 
say it grows to more than 6 feet. Gunther * says it appears to remain 
smaller in Ceylon, and mentions 40 inches as the largest measurement 
known to him from that island. The young when bom, according to 
a note by Mr. Ferguson f at Travancore, taped 17 inches. Mr. E, 

Green, i however, speaking of a Ceylon specimen, said that its young 
were 850 mm. (*>., 18J") at birth. These measurements seem to 
substantiate Gbnther’s observation. 

Bodily configuration, — The head, which is long and narrow, ends in a 
fleshy pointed snout, and a prominent elevated ridge extends from this 
to the eyebrow. The eye, which is set laterally, has also a decided 
inclination forwards. The iris is a beautiful bright golden colour 
throughout. The pupil is horizontal and elongate in outline with a 

* hep4, f Bom. V, H. Soa. Jour., Vob X, p. ». 

‘ " * i HiwM* stytato*, YoJ. r, pt ix, Jon* \m, p, i. * 
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slight constriction near its middle. This horizontal outline endows this 
snake with a very remarkable range of vision. The forward setting of 
the eye, together with its elongate pupil, and the pronounced furrow 
in the face in front permit an unrestricted range of vision anteriorly, 
und the elongation forward of the pupil also admits of rays of light 
impinging upon the retina from a point far behind the eye, Proxi- 
mutely X estimate the range of vision as extending through an arc 
of m\ 

. The neck is markedly contracted, and the body, which is very slender 
throughout, exhibits a maximum calibre about its middle, and attenuates 
in both directions. It is smaller in its lateral than in its vertical measure- 
ment (*>., compressed). The toil tapers very gradually, and is longer 
relatively in this snake ami its allies than in any other varieties, 
measuring more than a third of the total length. The whole snake in its 
tenuity of outline resembles the lnsb of an English carriage whip ; hence 
its familiar name. 

Colour . — The upper parts of head, body, and tail are bright verdant 
green, the surface of the scales dull. The ridge from the eyebrow to 
the snout i» usually pale-green or yellow. Under ordinary circum- 
stances no other colouration is apparent, but when under excitement the , 
creature expands its body it brings into view alternate streaks of black 
and white (bluish in young specimens), which are directed obliquely 
downwards and backwards from the vertebral region. These are most, 
apparent in the anterior two-thirds or so of the body, and upon close 
inspection are seen to bo mainly produced by the colour of the skin 
between the scales ; however the lower borders of the scales themselves 
are also narrowly tipped. A well-defined narrow white or yellow line 
.runs along the entire body flank on the sides of the ventrals, and ends at 
a variable distance along the tail. The chin and throat are white or 
blue, sometimes mottled yellow to a variable extent, The belly is an 
intensely brilliant green, of a hue distinctly lighter tha» on the back, and 
rosembles the delicate shade seen in some freshly opened foliage, such us 
the mango or bamboo. A greenish colour is imparted to the spirit in 
which the specimen is preserved. Very rarely specimens arc met with 
in which the colour is khaki, or olive brown. Another rare colour 
variety is mentioned, and figured by Russell ,* in whidb the belly is 
cinereous grey between the flank lines, the rest of the anfcke being 


• Jnd. Serp, VU. 1, Pi £111. 
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a normal green* 1 procured one such specimen some years ago in 
Tricbinopoly. 

Identification . — This snake belongs to a genus comprising six mem- 
bers, all bearing singularly pronounced features whioli readily distinguish 
them from all other snakes. Of these it is only necessary here to 
mention the pupil, which is horizontal in direction. 

A fleshy elongated nasal appendage is peculiar to two only of the 
six, vis,, IK myeterizam and IK pulverulentus , and these are easily 
distinguished. The former is a common snake widely distributed, 
green with very rare exceptions, and marked with a white or yellow 
flank line always ; whereas the latter is u raro snake peculiar to Ceylon 
and the Anamallay Hills in Southern India, brown in color, and with 
no flank line. To sum up, any snake with a horizontal pupil, an 
elongated fleshy appendage at tip of snout, and a white or yellow 
flank line must be Dry aphis mycterizans . 

Habits — Haunts . — It may be met with in high grass, but far more 
frequently on bushes, and will climb occasionally to a considerable 
height. I Imv© known toddy collectors encounter it among the foliage 
of lofty cocoanufc trees in Colombo on more than one occasion. 

Disposition . — It is commonly repuled to bo a very gentle snake 
(Boulenger, Flower, etc.,) and Mr. Ferguson* implies the same thing 
when he says that in Travaneore it is the only snake the ordinary 
native is not afraid to bundle. His next sentence, however, runs as 
follows : u Boys often bring them in, having first taken the precaution 
to tie up the head in a bundle of rags,” and my experience compels 
me to think that the boys fully understand the vicious nature of this 
creature. I am very familiar with this snake, and hove at the present 
time nearly one dozen specimens in captivity. It is very frequently 
brought in to me alive, and in the manner described by Mr. Ferguson. 
I do not find it, when freshly caught, at all the gentle, docile 
creature I have been taught to believe. When moderately alarmed 
it emits the tongue (Which is a pale yellowish or pinkish organ) 
with closed jaws, keeping it out for a second or two or longer. If 
watched closely the two points are often seen to yibrate tremu- 
lously. The tongue is rarely protruded, and retracted repeatedly in the 
manner so common in other snakes. Whilst the tongue ip maintained 
rigidly protruded in a forward direction the snake rears its head and 
♦ Bom, Nat. Hilt, Jour*, Yol X., p. 6. 
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forebody, and dilates tie body so that the black and white interstitial 
skin becomes plainly apparent. If further excited It opens the jaws 
widely, and by a peculiar power widely separates the lower jaws, stretch- 
ing the intervening skin very considerably, even so much as to double 
the lateral expanse of the floor of the mouth and make it shovel-shaped* 
The tongue is in the meantime kept retracted and invisible, but the 
opening of the windpipe is made conspicuous by the alternate dilatation 
and contraction of its orifice. Seen under these conditions with head 
retracted and upper hotly thrown into sigmoid curves, the snake pre- 
sents a most formidable aspect. Even a small specimen will not hesitate 
to bite viciously, and will draw blood as I have occasion to know. I 
have been struck at most vehemently when my face has been opposed 
to the window's of the vivarium, and the act has been repeated 
several times by the same specimen after a lengthy term of captivity. 
Mr. Green says when pressed it will strike out blindly, often in the 
direction of the face of its opponent. Mr, Millard writes to me : “ It is 
when freshly caught, very fierce and bites freely/’ It is certainly true 
that in captivity a very few days will serve to materially alter this pugna- 
cious spirit in some specimens and then the snake will frequently per- 
mit itsolf to be handled with impunity. Natives in India and Ceylon 
believe that it strikes at the eyes of persons and cattle ; hence the Tamil 
and Singhalese names for it. This idea has received support from the 
experience of Mr. Finn,* who, whilst holding two specimens in bis hand, 
was bitten by one which darted at his eye. Two punctures were sub- 
sequently observed on the upper and one on the lower lid* and in rub- 
bing his eye he removed a tooth from the wound in the lower lid* 
Among foliage it can move with great alacrity, bttt on the ground 
its movements are tardy. At rest it is always seen lying more or 
less extended on the branches, never coiled like members of the Vipsadfr* 
morphns . Its body is so slender and so light that by distributing its 
trifling weight, it is capable of moving among the minutest twigs. 

Food. — Giinthert says it feeds on birds and lizards. Green t says 
it feeds readily upon young lizards of the genus Cables and tieekontdoe. 
Mr. Millard tells me geckoes, blood-sucker lizards, sparrows, and mine 
have been eaten by specimens in captivity. I Have known one in 

• Keported fa the Jottr. Ae. Soc. Ben,, Vol. LXVH.» 1898, pp. 

f Hept. Brit. lad , p. 80 C. 

J Spoil* fceyfantca,, Yol t , Pt. 1I„ Jane 1908, p. S, 
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captivity eat a frog, but in its native haunts my observations show 
that lizards of the genus Calotes are preferred to any other creature. 
Mr. Primrose* mentions a cast) of cannibalism practised by this snake, 
the victim being Tropidonotus stolatvs. On investigating the dung of 
specimens I have frequently found it contain the scales of what were 
probably lizards, since no vestige of ventral shields were found such as 
would result from snakes being ingested. There have been frequently 
fragments of the cases of insects, such as cookroaches, and once I re- 
covered a large black ant almost intaot. After one in captivity had eaten 
a Calotes versicolor I isolated it, and examined the resultant excrement. 
From this I extracted, by softening the mass in water, the scales of 
the lizard which floated up, and also fragments of insects. In this case, 
I think, I am justified in supposing the insect remains to have emanated 
from the alimentary system of the lizard, as I never saw insects in the 
vivarium. Quntherf and Boulengert mention insects as the food of 
young Pry aphis prastnus, a very closely allied member of the 
genus, and I wonder whether these observations were the result 
of direct experiment, or if conjootured from the examination of the 
dejecta. 

Green§ remarks : “ Its manner of capturing its prey is invariable. 
When a lizard is introduced into the cage, the snake slowly frees the 
fore part of its body and coils itself in a zigzag fashion. Then, suddenly 
darting forward, it seizes the victim unerringly just behind the head, 
drags it from its support, and keeps it dangling without shifting its 
hold, but gradually tightening its grip, until the lizard is suffocated. 
* * * The snake never commences to swallow its prey until 
all signs of life have ceased.” The Itevd. F. Bertram, S.J., | says : 
“It does not even always wait for its prey to be paralysed before 
eating it.” And I agree with this remark, though it certainly does 
hold on to its victim till its struggles are of little avail In this respect 
it differs from the dhaman and cobra, which commence to swallow 
as Soon as their prey is seized. When the victim has passed through the 
jaws, the snake reatt itself vertically for nearly or quite half its body 
length, and then practises a series of oontortions during which the 

”* *imX H Journal. JCy„ p. 847. 
t»e$t Brit, lad, p.S08, 
t«wa. Bril. In<S.8»pt. A Betrocb., p. MS. 

| %4hkZsftai«e, TO. I, Ft. XI, J«m* IMS, p. 1. 

£BMfc4»*nd MrrtrV«M», ®,loWa«wlrlMS7, p.ll. • 


548 JOURNAL , BOMBA Y NATURAL HISTORY SOCIETY , FoJ. AT/. 


forebod v is thrown into shallow lateral undulations. The curves of 
the undulations are rhythmically reversed, and by this manoeuvre car- 
ried out with much muscular effort the mass is propelled onwards to 
the stomach in a surprisingly brief interval of time. 

Breeding * — This is one of the very few snakes whoso breeding habits 
have been observed. The young are born alive, having previously burst 
thoir egg envelope within the mother’s abdomen (ovovivipurous). 

Ferguson '* records one giving birth to twelve young on September 
27tb, 1891, in the public gardens at Trovundrum in Travancore. It had 
been in captivity since June 30th of the same year, so that the period of 
gestation was, at the very least, 59 days. 1 suspect it will prove to be 
much longer, for a specimen of an allied species {D, prasinus) which bad 
been received in tins London Zoological Gardens from Java on the 
15th of August 1885, gave birth to 8 young on January 9th, 1888, hav- 
ing lmd no male companionship during this whole poriod.f 

Green t mentions another instance from Ceylon when one in captivity 
gave birth to fivo young on the 16th and 17th April 1903. The fifth, 
hampered by its egg envelope, succumbed two days later. All the 
brood sloughed oil the oighth day after birth. A specimen received by 

Captain Evans and myself from 
Tadoungoo, Lower Burma, on the 
23rd of May 1900 (with other 
snakes recently collected) contained 
three young with no vestige of egg 
envelope to he discovered within 
the mother. Evans 1ms recorded 

.... . n , . another specimen in this Journal 

Dentition of Vrynphu myetemmi 1 

(after Boulenger) Vol. XVL, p. 169, killed (Ran- 

goon?) on the 4th May containing 5 young, and Blanford (J. A. S. B., 
Vol. XXX IX., p. 373) mentions a specimen from Korba (Bilaspur 
C. P.) containing 4 large eggs. 

Poison, — This species for practical purposes is usually considered to 
he innocuous. It is furnished with grooved fangs situated at the hinder 
extremity of the maxillary. Its bite is reputed to be quite harmless 
to man, as the following quotation will exemplify. The Revd. F. 

* Bom. Nat. Hist. Jour., Vol. X, p. G. 

f P. Z. 8., 1886, p. 12*. 

J Spolia Zeylanica, Yol. X, Pi. 11, June 1903, p. 1. 
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Bertram,* S.J., records the testimony of a friend of his, who ex- 
perimented on himself, in the following terms: — <4 1 hold the fact from 
his own mouth* One day a lively green snake was brought to him, 
and he was assured that it had not spent its venom in any way 
previously. He put his finger into its mouth, took care to place it 
under the fangs, and then squoozed the jaws together, so as to drive the 
fangs into the flesh. * * * Well, no result followed, not the 

slightest ache of any kind. ” This substantiates in a very conclusive 
way the experiences of others. However, a sampwallah employed by 
me in Bangalore came to me on tho 5th September this year and pro- 
duced two green whipsnakes, male and female, which ho declared, he had 
observed u in copula.” In capturing them he was viciously bitten on the 
left hand by one of them, at about noon that day. At 4 p.m. when I saw 
him the hand and forearm were greatly swollen, and he said felt numb. 
He was in no pain. I saw him again a week later, and he told me the 
swelling subsided in about two days and that he had felt none the worse 
in his general health. Hussellf says : (i Its bite on chickens tried 
repeatedly produced no other effect than pain.” The poison gland is 
rudimentary, und iny dissections and observations lead me to believe 
that it is solid like a mammalian salivary gland, and ircapablo of storing 
poison. Whatever truth may lie in this assertion, the potency of the 
poison must be admitted to be extremely feeble when Green t p„ays that 
young lizards will sometimes take 20 minutes to die in the grasp of its 
jaws, and on such a statement one may reasonably believe that the victim 
succumbed to mechanical influences alone, I lately witnessed one speci- 
men in oaptivity seize and devour a frog. It grasped the frog’s body 
close behind the forelimb, and held on tenaciously in spite of the frog in 
its struggles turning the snuke over and over. After more than 20 
minutes the snake began, through the agency of the jaws alone, shifting 
its grasp towards its victim’s snout, and then commenced swallowing. 
Thirty-six minutes elapsed before the frog was wholly swallowed ..and it 
was kicking feebly to the end. It has nevertheless been proved that the 
secretion of the parotid (salivary ) gland has toxic properties. Major 
Aloook. I M.S., F.BS,, and Captain Rogers, I.M.S., have conclusively 
demonstrated§ that mice die when injected subcutaneously with a saline 

• and *beif VouotnjTricUiuopoly, 1S97, p, li, 

d lad. S^rp.n Vol. !, »*. 17. 

% Spo'U Zdylanica, Vol I., Pt. II„ Jane 1908, p. 1, 

| Proc, Royal Soa.* Vol. 70, p, 451. 
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ox tract from this gland, and they sum up the results of their oxperi- 
moats in the following words. “JSoonewlio has experimented with 
minimal lothal doses of Cobra venom can fail to bo struck with tho close 
resemblance of tho symptoms caused by it with those recordod in tho 
above experiments with the parotid secretion of Dryophh and its Opis- 
thoglyphous allies* 

Tho gradual quickening of the respiration, the drowsiness and nod- 
ding of the head, with jerky recovery every now and then, followed by 
gradually increasing paralysis, and a rapid failure of tho respirations 
after they have become laboured in character, by convulsions, and finally 
by stoppage of tho heart some little time after the breathing has ceased, 
form a sequence of events that except for a difference in intensity, are 
common to both, as also is the post-mortem picture of subcutaneous 
extravasation/' 

Distribution : 

(a) Geographical* — India, Ceylon, Burma, Siam. 

( h ) Local . — It is essentially an inhabitant of the plains and low up- 
lands but 1 have records of its occurrence at an altitude above tf,O0O ft. 
(Salween, Burma). It frequents gardens and groves in populated 
quarters, as woll as jungles far removed from habitations. 

(c) Numerical . — Its frequency varies much in different localities. It is 
a common snake about Colombo, and a very common one in Travancore 
(Ferguson). It is extremely common about Cannanore, more so 1 think 
than is usual in other Southern Indian parts. It was by no means so 
plentiful about Triehinopoly. Russell* says “this snake is very common 
about Vizagapatam, and 1 believe, in the (Ji rears, as well as in the 
Climatic.” Sclaterfsays this snake, like many other Southern Indian 
species, extends north-westwards as far as Mount Aboo in Rajputana/* 
In Burma it is hardly to be considered a common snake. Captain 
Evans and I procured 14 specimens out of a total of 694, One was 
found in Rangoon, and nine others came from other parts of Lower 
Bnrmah, two reached us from Upper Burma, and two from East 
Salwoon. Mr. Hampton writing from Mogok, Upper Burma, says : “ I 
do not think it is found about here. Its place is taken by 1)* prasinus” 
Flower! mentions having seen five specimens from Bangkok. The brown 

* Ind. 8erp., p, 17. 

f Journ. As. Soc. Bon., Vol. LX., Pt. II, 1801* 
t Proc. Zool, Soc., Lond., 1809, p. 082. 
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variety is very rare. Werner* mentions one, and Mr. Millard tells me 
the first received by the Bombay Natural History Sooioty was recently 
obtained from Malabar Hill, Bombay. The variety with the ash-grey 
belly is also very rare. 

Description, — Rostral very narrow, projecting. A furrow above, and 
two laterally on each side. Undersurface slightly arched, and produced 
backwards twice as tar as upper. Contact with six shields. Internasals two. 
Suture between them that between the pncfrontals. In contact with 
1st and 2nd supralabials. V rcefronlaU two. In contact with interna- 
sals, 2nd ami 3rd supralabials, pr a? oculars, and frontal. ( 2nd labial only, 
if loreals presont, which rarely happens.) Frontal . — Length larger 

than supraoculars. Breadth \ each supraocular or less. Contact with 
eight shields ; the supraocular sutures at least three times as large as each 
of the rest. - Varietals contact w r ith one postocular. Nasals single, lateral, 
elongate, pierced at extreme posterior angle by a small nostril ; in 
contact with one supralabial, viz n the first. Loreal absent normally, 
rarely one or two present. Prmoculars one,f in contact with frontal. 
Postoculars two, small. Temporals one normally, rarely two. 

Supralabials normally 8, the 4th divided into one or two upper and one 
lower part, the 5th only touching the eye. Sometimes there are 9, and 
then the 6th only touches the eye. Jnfralabiah . — The first meet behind 
the mental to form a suture about equal to that between the anterior 
sublinguals ; 4th and 5th largest ; 5th pentagonal, 2 or 3 times as broad 
as posterior sublinguals and in contact with two scales behind. Anterior 
sublinguals subequal to, or rather smaller than, the posterior ; normally 
in contact with the first 4 infralabials. Posterior sublinguals have no 
intervening scales ; come into contact, with the 4th and 5th infralabials 
normally. Scales . — Two heads lengths boliind head 15 ; midbody 15 ; 
two heads lengths before vent 11-9. At both steps, where the sendee reduce 
from 15-13 and 13-11, it is the 5th row above the ventrals that 
disappears, being absorbed into the row above or below. The vertebral 
row is enlarged, and its scales different in shape from the oosials, which 
are elongate, and set obliquely. The scales of the last row are much the 
largest, those in the superjacent rows have their anterior-superior and 
posterior-inferior borders far the shortest. The scales in all snakes 

♦ Verh. Oe«. Wien, Vol. XLVI., p. 862. 

t The upper division* of the 4th snpralabial may be considered by some as pweoculare* in 
which case there are two or three. 
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overlap in two directions, viz,, from above downwards and below 
upwards, but the shape of the costals in this genus makes the 
overlapping from below upwards far the more evident* The 
relationship of the vertebral and the last row with their contiguous 
rows remains the same in the whole length of the body, but the 
intermediate rows alter in a remarkable way, peculiar, 1 believe, to 
this genus. The intermediate rows, *>., 2nd from the vent rale to the 
7th, when looked at in a transverse direction, are seen to be placed 
one behind the other from below upwards in the front of the body, 
but this alters, and these rows gradually acquire a oontrury relationship 
which is seen in the middle and posterior parts of the body. The 
thickened linos in figures 1 and 2 are intended to illustrate this point. 
Keels , — Carination is indistinct, and confined to a few median rows about 
the anal region, the keels being nodulated in character. Supracaudah 
are in even numbers ; four in the middle of the tail. They decrease at 
each stop by the fusion of the two uppermost rows on each side. Ven - 
trals 168-206 rounded ; if the specimen is laid on its back, barely a por- 
tion of the last costal row can be seen on each side simultaneously. Anal 
divided. Subcaudals 127-174, divided. Dentition . — Maxillary tooth 12-15, 
one or two in the middle much enlarged, fang-like, and followed by an 
interspace, after which the teeth are very small ; one or two posterior 
grooved fangs, situated below the posterior border of the eye ; mandi- 
bular teeth increasing in length to the third or fourth, which is very 
large and fang-like; the posterior small (Boulenger), Pterygoid about 
sixteen, suboquul, and small. 


ADDENDA. 

This paper was written eighteen months ago since which time I have 
acquired information which oalls for some additions and modifications, 
1. Here I follow Boulenger. All horpetologists have expressed 
very different views with regard to this snake. The fact is the charac- 
ters upon which the classification of snakes is based, are very variable 
in this genus, and it is therefore almost impossible to draw hard, and 
fast rules to separato some of the species, and especially this one. 
I think from the specimens I have examined, it is more than likely that 
Boulanger's conception of this species will require further modifioationv 
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As it stands now ho includes under the same title the albolabris, elegant , 
and v bid is of Gray ; the gramineus , and erythrurus , of Gunther, Cantor, 
and Theobald ; and the gramineus , erythrurus , and mutahilis of 
Stoliczka. 

2. Thi shape of the head is variable. There are two distinct forms. 
In one the broadest part is at a point close behind the eyes, behind which 
it decreases so as to resemble the shape in the genus Dipsadomorphus . 
This form is shown in our plate. In the other the greatest breadth is 
at the angles of the jaws, the head thon exhibiting that triangular 
shape which is popularly considered characteristic of a poisonous snake. 
There is no greater fallacy than to suppose a poisonous snake can be 
recognised by the shape of its head. 

3. In the Andamans and Nioobars a very distinot variety ooours, 
in which the prevailing colour is brown. In some of these the hue is 
uniform, in others it is variously mottled, spotted, or barred with darker 
or lighter shades. In this locality the brown specimens are more 
plentiful than the green. 

4. Though these remarks are true of the uniform green specimens 
some modification is required to inolude all the colour varieties, and 
makes the recognition of the species much more complicated. The 
following points must coexist : — (1) Head covered with small scales 
throughout; (2) Scales in 19 to 23 rows in the middle of the body ; (3) 
Supraocular undivided ; (4) Presence of subooular ; (5) 9 to J2suprala- 
biuls, of which the second in its upper half is furrowed into the loreal pit. 

5. Father Dreekman once captured a famale specimen, which gave 
birth to seven young, while he held her in his grasp. This is the only 
authentic record I know of to prove that this species is viviparous. One 
youngster of the brood I examined measured 9$ inches. 

6. Mr, Thurston, the Superintendent of the Madras Museum tells 
me that he once received a specimen from Nellakota in the Nilgiri Hills, 

7. I have since received a specimen 6 feet and $ an inoh in length. 

I may here remark that the figure of this snake by Frohawk 

in the Encyclopedia Brittanica : and that by Smit in the Fauna of 
British India, Reptilia, Boulenger, 1890, are to my mind purely fanciful 
and inaccurate. The snake does not wrap itself round branohes in the 
intricate fashion depicted, at least not in a state of nature. I very 
much suspect these drawings were made from museum specimens, and 
arranged thus by the artists who had never seen them in life. 
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Our plate is from life. Mr. Green painted them from specimen# 
in the London Zoological Gardens, and his work is excellent. In figure 
8 the infmlabial shields are abnormal. Only 4 (not 5) normally touch 
the anterior sublingual shields, and the 5th (not the 6th) is normally 
the largest of the series. 


(To be continued.) 
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NOTES ON 

RHINOCEROSES IN BURMA, 

R. SON DAI C US AND SLJMA TEEN SIS. 

BY 

Vfjty. Major G. II. Evans, f.l.s. 

Information relating to some of the species of Asiatic Rhinoceroses 
in the various works 1 havo consulted appears very incomplete. In 
order to add to it, it is desirable on the part of those who have any 
acquaintance, however small, with these animals or their habits to place 
such on record. Though I consider, I have not had the luck in shoot- 
ing them that I deserve, hunting them has afforded me an opportunity 
of learning a little of their habits. 

There aro in Burma two spocies for certain, viz., the larger and 
single-horned variety of the Burmuns, R. sondawux, Kyan-hsin or 
Pyan-hsin (elephant-rhinoceros) and the lessor double-horned, R. surna- 
trensis , Kyan. On the authority of the late Dr. Mason, Kyan is the 
generic term in Burma for a rhinoceros, signifying “ to be firm in 
structure and mind,” They are known to the Karens as Ta-do or 
Ta-do-khaw, and to the Bhans as Sawon. 

Both species may occasionally be met with inhabiting the same stretch 
of country and visiting the same pools or wallows. Burmans and 
Karens, as a rule, with the exception perhaps of the hunters, are much 
afraid of these animals, and this is perhaps not to be wondered at if we 
bear in mind the very ferocious character attributed to them. They 
are said to attack human beings without provocation, and to be most 
vindictive and persevering in their pursuit of the object of their angor ; 
they do not fear elephants or tigers. Furthermore they are credited 
with not only stamping out but even devouring fire, and rushing in the 
direction of any noise they may hear, A record such as above should 
inspire awe in anyone believing the stories. I cannot learn anything 
as to how the idea of their distaste for fire arose ; it is certain, however, 
that it is a story very generally accepted by the Burmans. That 
they are unsuccessful in keeping down forest fires about their 
haunts would by these people be attributed to the fact of their 
numerical weakness. Burmese and Karen hunters, who in days 
gone by had some experience in hunting rhino, appear to bo unanimous 
in considering them dangerous animals, and especially so when wounded. 
This has also been the experience of two or three Europeans over here. 
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Though in exceptional oases an individual may be of a vicious 
temperament and inclined to be troublesome without provocation, or 
to charge when suddenly disturbed, as when lying down (as many 
kinds of animals may do), my small experionce tends to make me 
beliovethuta rhinoceros is as anxious to preserve a whole hide as 
most other boasts. I have more than onco in dense cover been closer 
than I really liked without being able to obtain a reasonable shot, the 
animal knowing ho was being hunted. So far I have not had one 
turn on me, for which I am not sorry, not having the smallest desire 
that one should do so as I have learned that however ungainly and 
awkward their appearance may be it is a pure fallacy to consider them 
wanting in agility. On the contrary they are astonishingly agile. 
When wounded, if the assailant be in viow and the animal not too sick 
he may charge, and he is, as I have remarkod, an active and dangerous 
beast and what, is worse requires some stopping. I have only heard 
of a couple of instances in which tmwounded animals have given 
trouble. On one occasion two rhino hold up a party of survey coolies 
in the course of their work, and on the other a rhino chased a gun 
bearer or hunter who managed to climb a tree, but had not got far 
enough up before the rhino ovortook him and was able to give him 
a bite as well as afford him a hoist up. The Burmans state that in 
attacking, these brutes use their incisors freely, also the horn, and finish 
up by trampling on their adversary. 

Mason in his work on Burma, Volume 1, page 451, writes thus : — 
u The common single hornod rhinoceros is very abundant. Though 
often seen on the uninhabited banks of largo rivers as the Tenasserim 
they are fond of ranging the mountains, and I have frequently met 
with their wallowing places on the banks of mountain streams two or 
three thousand feet above the plains.’’ 

During the past twenty years at least, and in spite of most guns 
having been withdrawn, I do not think anyone in the province would 
consider either species abundant or common, or even moderately 60 
anywhere. If they are still so it must be in tracts most inaccessible 
and little visited by Etiropeans, It is probable that, confining them- 
selves as they otten do to localized areas, four to six animals or oven 
a couple wundering over such, by crossing and recrossing, would make 
numorous tracks in many directions and this, taken in conjunction with 
-the faot that in such areas pools and wallows would be met with whieh 
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they had entered, might without due consideration lead to the 
impression that rhinoceroses are abundant. 

I believe, however, that in the aggregate there is a fair number of 
animals scattered over the country. So far I am under the impression 
that R. sumatrensh is the more common. 

During a residence of several years I can only recollect some eight 
or nine specimens of R . sumatrensis and two of R. sondaiem being 
shot by European sportsmen. This cannot be said to be a large 
number if we consider the many Europeans who tour about the oountry 
on duty, prospecting, or in search of heavy game. In soveral instances 
the specimens of sumatrenm were come on unexpectedly, /.<?., the 
lucky individuals who were on the march or in pursuit of other game 
were unaware that rhino were to be found anywhere in their prox- 
imity. Some experience of the class of country they are most likely 
to be found in, leads me to the belief that as fur as their pursuit goes, 
they are likely to enjoy immunity from annoyance, oxcept from a few 
of the more ardent sportsmen. 

Distrifmtion . — They are to be mot with in certain aroas of the hilly 
tracts in Upper and several of those in Lower Burma. 

Habits . — Both speoies in this oountry show a decided preference for 
hilly tracts and even mountainous oountry. I have mot with tracks of 
both varieties at considerable elevations, especially in places infrequent- 
ly visited by men. They appear to be of a restless disposition and at 
times given to wandering a distance from their accustomed haunts. In 
the hot season they are invariably found in hilly or mountainous 
country, by no means necessarily well wooded, but where shade is 
sufficient. They rarely range fiir from the perennial streams in which 
there are usually numerous pools of cool water and abundant shade. 
Those streams with rocky and shingly beds are preferred. The feeder 
streams or gullies are also worth visiting. They are extremely partial to 
water, and enter the pools during the night and also visit them during 
the heat of the day. In suitable plaoes there are regular mud baths or 
wallows, some large and patronized by elephants, etc., and others much 
smaller. They evidently enjoy rolling in wet mud as much as buffaloes 
and hogs do. They visit the pools singly or may be found two together, 
usually a bull and cow. The night, early morning and evening is spent 
wandering about grazing, etc., and during the day they lie up in shade 
on the hillsides or on the top of the ridges above the streams. 

4 
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In the oool weather they may wander a good deal as al so during the 
rains, ranging along the ridges and visiting the head waters of streams* 
During the rainy season P. sumatrmsis certainly tours through the 
lower-lying country, as their tracks are to be met with within, in some 
places, three or four miles off the railway. They do not, I think, remain 
for any length of time, but come down only in search of particular 
kinds of fodder not obtainable at other times. 

With regard to the nature of their food I am inclined to think that 
these rhinoceroses are not great grass-feeders, but prefer to browse on 
leaves, twigs, shoots, etc., and they seem very partial to fruits. 

In the dry season the stomach generally contains wild mangoes, figs, 
Circa macrocar pa, loaves of treevS and bamboo leaves. The fruit or 
leaves, etc., of the following are eaten by these animals, viz ., — the fruit 
of the 4 Myauk-tanyet 5 (Parkia ins ignis, Kurz). The figs of the 1 Sin- 
tha-hpan’ and 4 Tha-hpan , 9 which I find to be Ficus roxburgliu and F. 
glomerata, but I had doubts as to the Burmans being correct as I have 
heard these names applied to other trees of this natural order. One 
point may afford a clue to the species and that is the size of the fruit, 
which is as large as an ordinary apple. The fallen fruit of the Cicca 
macrocarpa , * Zihyu’; Careya arbor e a, 4 Ban«bwe’ ; Sandorieum indicium , 
4 Thit-to/ and also that of the 4 Byn/ Dillenia pulcherrima . The 
leaves, twigs, etc., of the Castanopsis diversifolia and tribuloides (Kurz), 
Toddalia aculeata (Kurz) 4 Kyan-sa* or 4 Pvan-sa 9 (lit. rhinooeros- 
food), ‘Satsha’ of which Kurz mentions the Boehmeria hamiltoniana , 
Saroocldamys pulcherrima, Trema oriental is and Maoutia puya. The 
4 Ta-bu 9 or 4 Ta-mu/ IJarrisonia bennetn and Sonneratia acid a. The 
twigs, shoots and leaves of the bamboo are also freely partaken of, no 
doubt those of the most plentiful variety of bamboo growing in their 
haunts. That found in the stomachs of two animals was that of the 
4 Kayen-wa/ Melocanna bambusoides ( baccifera ). They are undoubtedly 
partial to this bamboo, and to some extent localities in which it grows* 
It is a peculiar and graceful bamboo, grows singly and to a height of 
fifty feet and over. Each shoot oomos up more or less equidistant from 
its neighbours, and this regularity causes a 4 Kayen-wa f jungle to 
resemble a plantation. 

Their moat acute sense appears to be that of smell, and, I think, they 
rely much more on it than sight or hearing. Making a certain amount 
of noise, walking through the jangle, will not always disturb them, and 
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they assuredly are not very quick of sight, but the faintest puff of wind 
is more than enough. 

The habit of depositing its ordure in one place as attributed to the 
African species and /i. indicus 9 does not apply to those rhinoceroses, that 
is, if it is understood to mean that this is a place repeatedly visited for 
that purpose. Small heaps or mounds, primps the droppings of a week, 
may be found on the hillsides, where they lie up daily. But as a general 
rule I do not think they can be at all particular in the matter, as one 
habitually finds single droppings on their tracks on the sides of hills, 
ridges, etc., and an abundance of them scattered about, in the beds of 
streams. If the pools in which they He be disturbed one has rapid 
olfactory ovidence that they eontain more than a small quantity of their 
droppings. In appearance they are much the same as that of an 
elephant, 

Burmans and others could afford no information of value as to the 
period of gestation. I have only twioe come on the tracks of young 
rhinoceroses evidently at heel, and these in January. 

Perhaps the most interesting feature about these creatures is the 
astoundiug way in which they ascend and descend the steepest of hill- 
sides. In fact the steeper the gradient the more it would appear to 
appeal to them. As for many of the descents into the beds of streams, 
they are quite in the nature of slides. For a human being, certainly, a 
leather seat would be of greater help to him than anything else. It is 
equally surprising how they ever manage to climb over some of the 
rocky places one meets with, yet they do. They are the most 
difficult animals I have ever attempted to follow. I thought serow 
and goral quite bad enough, but rhinoceros, I think, can give them 
points. 

The Burmans attribute tboir agility to the fact of their possessing 
three large separate claws or hoofs* In descending, only the centre one 
is in use, the lateral ones being employed as brakes. Going over rocks, 
ledges, etc., one or more toes may be employed, One thing is certain, 
viz., that Karens and Burmans are as much astonished as we are at the 
way they get over seemingly impossible ground. 

As regards dentition, in the skulls I have seen it is quite as irregular 
as has been noted by various observers. 

Tito ©ply sound I have heard is a kind of grant or rather a short 
harA blowing sound. I heard one, a sondaicus, emit this noise when 
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evidently surprised in cover. He heard us and had not got the wind. 
On being hit, unloss killed outright, they usually grunt, and idso do so 
while charging. Burman hunters say that rhinoceroses are very ten- 
acious of life after being wounded. No doubt with the weapons they 
used on them they were so ; the wonder is they killed them at all. As 
with any other kind of game, I do not think any one has a right to press 
trigger unless he has a reasonable shot, giving a fair chance of bagging 
the animal. 

Pace * — When disturbed they set off at a smart gallop making a great 
deal of noise by rushing through all minor obstructions and as a rule 
making more noise than a solitary elephant. Following up immediate- 
ly is generally of little use as after being disturbed they usually travel 
a long distauoe and keep a sharp look-out. It is therefore, as a rule, 
bettor to give up the hunt and take up the tracks at dawn on the follow- 
ing morning. 

The track of a rhinoceros is unmistakable. Tim presence of the 
impress of three claw m irks is sufficient, that of somlaicw differing only 
from sumatrensis In size. 

I have heard it said and believe it is recorded that rhinoceroses cannot 
swim. In common with many popular ideas it is a pure fallacy. They 
swim well, crossing rivers, etc., when they desire to do so. I re- 
member an instance in which one was killed while crossing the Tenasserim. 

It is unnecessary to enter into a description of these animals as this 
may he found in various hooks on Natural History, 

Burmans and Chinamen place a very high value on the horns and 
blood of rhinoceroses as medicinal articles. Wherein their virtues as 
drugs lie I do not know, hut they are supposed to be most potent, es- 
pecially in all diseases not yielding to ordinary drugs. I expect their 
fictitious powers are derived from the fact that, like the milk of a tigress 
or liver of crocodile and such other materials, they are not easily 
get-at-able nor always at hand to inolude in prescriptions. The local 
doctor, in the event of his patient doing badly, oau always save his 
reputation by claiming that if he had some of these potent remedies 
he could still effect a cure. 

After hitting a rhinoceros, if he is considered to be * in extremis ' the 
traoker and any followers are down on him like vultures, the first thing, 
an all important business, being to plug any bullet holes in order to 
save us much blood as possible. If any be escaping rapidly from 4 
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wound a bamboo is there ready to receive it. Any blood that is on 
the ground and lost, oocasions some grief. 

The blood is carried in lengths of bowel and thoroughly dried over a 
fire so as to resemble those queer articles of diet popularly known ns 
‘ black puddings \ It is sold at the rate of a rupee for every rupee 
in weight. 

The flesh of these animals is said by Burmaus, etc., to be very good. 
A friend of mine declares it is so and that the liver is perhaps better 
than that of some other animals. I have not tried any myself being 
contented with ordinary fare. 

Measurements of R. SUMATBKNSI8 — Male. 


Height, at shoulder (between uprights) 52£ w 

Length nose to dock * 98* 

Girth behind shoulder 85*, 86" 

Tail (docked) 13i" 

Girth fore-arm 28# f 

Length of head 32" 

Length of ears * 

Length of anterior horn 7§ M 

Length of posterior horn 3£" 

Measurements of skull, not taken. 


Measurements of R. sumatbhnsis — Female , 

I have recorded in Volume XVL, No. 1, page 160, of this Journal. 
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THE ORCHIDS OF THE BOMBAY PRESIDENCY. 

BY 

G. A. Gammib, f.l.b. 

Part II., (With Putb I.) 

( Continued from page 433 of this Volume .) 

The first step towards the id entifi cation of an orchid is to refer it to 
its tribe, and the seoond is io find out the genus to which it belongs. 

It is usual to subdivide these trilms again into subtribes, but as the 
number of genera represented in Bombay is small and as such a com- 
plexity of detail would probably repel a learner, it will suffice to discuss 
the gonera under tribes only. 

The first tribe Epidendrem is well represented, and the genera com- 
prised within it may bo shortly summarized as follows : — 

* Pollinia 4, not appendaged. 

1. Obbronia.— S mall tufted epiphytes with thick two-ranked leaves. 
Flowers minute, in very dense round spikes like rats* tails. 

2. Microstylis. — Terrestrial. Leaves rather broad and thin, 

Flowers small, reversed, lip fan-shaped. 

3. Liparis. — Terrestrial. Raceme stout or slender, lip broadly and 
inversely heart-shaped. 

4. Dendbobium. — C ontaining plants of varying habit and best dis- 
cussed under sections. 

Section I. — Cadetia. Stems branched, pendulous, bearing a series of 
single-leaved pseudobulbs and small white flowers inclusters of 2 or 3. 

Section II. — Stachyohmm , 

(a) Small plants with crowded, ovoid pseudobulbs, flowers small, in 
raoemes, 

(h) Larger plants with long, cylindrical, leafy stems, flowers larger 
and more numerous in the racemes. 

(<?) Stems slender, excessively branched, flowers small, white. 

Seotion III, — Eudendrobmn , Stems tufted ; flowers pink or yellow 
in short raoemes or in pairs from the joints of the leafless stems. 

5. Bulbophyllum.— E piphyte. Rhizome creeping, bearing one* 
leaved, ovoid pseudobulbs, racemes moderately dense, flower yellow 
with brown lip, 

6. Cirrhopbtaltjm. — Epiphyte. Rhizome bearing, globose, one- 

leaved pseudobulbs, flowers radiating in an umbel, lateral sepals very 
long. ; 
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7. Tin a 8* — Epiphyte. Rhizome creeping, taaring small pseudo- 
bulbs, flowers small, solitary. 

* * Pollinia 8, not appendaged. 

8. Eria. — P lants of varying habit, grouped in the following 
seotions : — 

Section 1. — Porpa*r . Small plants with depressed, crowded pseudo- 
bulbs, olothed in a network of fibres. Flowers 1 to 3, sessile on the 
top of the pseudobulb. 

Section II. — Conchidium. Small species as above. Flowers solitary 
or in a short raceme from the top of the pseudobulb. 

Section III. — Brtjobium . Also a small spcoies. Pseudobulbs olus-n 
tored, depressed. Spikes 1 to 3 inches long, many-flowered. 

Section IV. — Hymeneria . Pseudobulbs long, thick. Racemes from 
amongst the leaves. 

* * * Pollinia 8, cohering in fours by granular appendages. 

9. Phajus. — E piphyte, tufted. Leaves two-ranked, thin, deciduous ; 
flowers showy, in dense terminal heads. 

* * * * Pollinia 4, connected by an appendage. 

10. J OSEFHIA. — Epiphyte, stemless and tufted. Leaves radical, 
leathery. Flowers very small, in jamicles. 

1 1 . Phoudota. — Rhizome creeping. Pseudobulbs large, with single 
leaves. Racemes long, pendulous, bearing prominent and olosely set 
brownish, two-ranked bracts. 

Descriptions of the plants belonging to the tribe Fpidetidrew.— [Unless other- 
wise mentioned these have been taken from living examples^ The paragraphs 
placed within brackets and signed with the initials K. B. K. are from notes 
supplied by Lieutenant-Colonel Kirtikar, J.M.8. (retired). ] 

1, OBEHONIA. 

Fleshy epiphytes, usually growing in clusters on the trunks of trees. 
Leaves laterally compressed, few, two-ranked, crowded, green or brown 
in colour, sword or slightly sickle-shaped, thickest in the middle and 
near the base, thinning upwards and also towards the margins. 
Flowers very minute in dense cylindrical spikes, sepals subequal, petals 
smaller, lip 2 to 4 lobed, column very short, pollinia 4, waxy. 

Small plants. 

Lip with 8 distinct Jobes ... ... ... 1, 0. reeurva. 

Lip almost oblong ... ... 2, 0. falconers. 

Larger plant. 

Lip broader than long, midlobe bifid or trifid. 8, 0. platt/caulon. 
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1. Obkronia bkourva, IJndley PI. Bn lnd. V. 680; Dak. and 
Gibs, p. 260. 

Sometimes very minute and seldom more than 2 or 8 inches high, 
including the inflorescence, leaves oblong, lanceolate acuminate green, 
peduncle short, bracts entire, flowers minute, yellowish red, lip minutely 
gashed on the margin, lateral lolxvs distinct rounded mid lobe bifid sinus 
usually narrow. 

Distribution. — Throughout the whole of the Ghats and Konkan. Flowers in 
the dry season. 

2. Obkronia falconeri, Hook,/, FI. Br. lnd. V. 678. 

A slightly larger plant than the above but similar in appearance, 
bracts slightly toothed, flowers yellowish, Up inversely heart-shaped, 
oblong, margins entire, lateral lobes almost obsolete, midlobe with two 
small, incurved, well separated divisions leaving a broad sinus* 

Distribution . — This plant may be plentiful in the Konkan, but it has only 
been received from W S . Millard , who obtained it from Kalyan in flower in 
September. It is also recorded from the Tropical Himalaya, Kumaou, Dehra 
Dun, Behar and Ohutia Nagpur. 

3. Obhbonia platycaulon, Wight . FI. Br. Ind. V. 682. 

Leaves narrowly sword-shaped acute, 6 to 10 inches long, peduncle 
broad flat joined to n leaf to the top, spike 3 to 5 inches long, straight 
bracts broad obtuse, gashed on the margins, sheathing the sessile ovary 
flowers j t inch in diaimter, petals narrow, lip broader than long, with 
broad, rounded lateral lobes and a very short bifid or trifld terminal one. 

This species is unknown to me and the description has been taken from the 
Flora of British India. 

Its distribution is said to be from the Konkan to the Nilgiris and Pulneya. 

Dalzell and Gibson, Bombay Flora, page 260, describe Oberoria Iiindkyana, 
Wight, as growing on trees on the Ghats. 1 heir description is not referred to in 
the Flora of India, and 1 do not know the plant. There is still another large 
species to be described. It is rare on the Kanara Ghats and my specimens, 
notes and drawing wore unfortunately lost when the Herbarium of the 
College of Soieuce was destroyed by fire some years ago, 

2. MICROSTYLIB. 

A terrestrial plant. Stem elongate, with 8 to 5, membranous, 
ovate acute leaves with sheathing stalks. Flowers tmall, in terminal 
racemes, sepals and petals spreading, lip flat, produced upwards inte 
pointed auricles, column very short, with short spreading arms 
peUmia 4. 
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1. MtcRosTtns RHKBDit, Wight. FI. Br. Ind. V. 690 ; Dalz, and 
Gibs., p. 260. 

Stem 6 inches high, stout, leaves usually suffused with brown, 
5 to 7 nerved, pleated, stalk up to 3 inches long, blade from 3 to 7 by 
1 to 3 inches, base often unequal, raceme slender, bracts lanceolate, 
deflexed, flowers fragrant, greenish yellow or purple, lip kidney or fan- 
slmped, finely toothed all round the margin. 

Distribution. — Common throughout the Ghats, more especially southwards 
Flowers appear from June to August. Birdwood remarks that this plant is 
very like a Plantago. 

3. LIPARIS. 

Terrestrial or epiphytic. Leaves membranous, base sheathing, flowers 
small, column long, pollinia 4. 

1. Liparis ualzkllii Hook, /. FI. Br. Ind„ V. 698. 

Stem 4 inches long, as thick as the thumb. Leaves 2 to 3, sessile 
elliptic ovate acute. Raceme stout, bracts lanceolate, flowers inch 
in diameter, sepals 5 nerved, obtuse, lateral falcately oblong, 
dorsal large, linear oblong, Up broadly inversely cordate, fleshy, 
dark purple, base bituberoulato, column stout, incurved, wings rounded. 

Distribution. — South Konkan ( Dalxell ) according to Sir J. 1). Hooker, from 
whom the description is taken. The plant is unknown to me and it is included 
by Woodrow in his list with this citation only. 

2. Liparis ( paradoxa , Heichb, /.) FI. Br. Ind., V. 697. 

Pseudobulb ovoid, 1£ inch long, invested with loose sheaths on the 

narrow neck. Leaves 2, leathery, sessile, ovate-lanceolate, acute, four 
by two inches, multicostate. Raceme about 8 inches high, rachis 
quadrangular, angles slightly winged, bracts linear lunoeolate, $ inch 
long, strongly reflexed, flowers £ inch long, thinly scattered on 
the upper half of the rachis, green with a yellow tinge, dorsal sepal 
oblong lanceolate, margins strongly recurved, lateral subequal and 
similar to dorsal, petals as long as sepals, linear, margins strongly 
recurved, lip green oboordato, bituberculate at base and channelled on 
the disk, margins slightly orenulate, column incurved with narrow 
wings. 

Distribution.— Collected in flower on the Belgaum and North Kanara Ghats 
tu August, by Mr. T. J. Spooner, who kindly communicated living specimens 
to me. Having no means of comparison I am at present quite uncertain as to 
what name this plant should bear. 

;V' $ ''' 
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4. DENDROBIUM. 

Epiphytes, Stems elongate. Plotters in racemes, sepals subequal, 
the lateral connected obliquely with the foot of the column and forming 
with it a sac ; lip contracted at the base, side lobes usually embracing 
the column which is bhort, pollinia 4, a oombined pair in each 
cell. 

Section I — Cadetia (character given in list of genera)* 

Flowers white, lip yellow ... ... ...1. J)» maeraei 

Section II. — Stachyobhim . 

(a) Sepals and petals white, lip pink with 

dark red veins . ?. />. mitrobulbon . 

Sepals and petals white, Up yellowish 

green ... 3. Z>. mabela ?. 

(b ) Flowers greenish yellow ... ... 4 . D. chlorops. 

Flowers wince, suffused with rose ,..5. D . barbatulum . 

(c) Flowers white ... ... ... ... 6 . J K herbaceum* 

Section III. — Eudendrobium . 

Sepals and petals yellow. Up with purple 
nerves and thick, soft, hairs ... ...7. jD. maerostaehyum . 

Flowers waxy, shining rose colour, lip 

yellow ...8. I). orepidatum . 

Differing from above in the sepals, petals and lip being equal and 
similar in odour. I), crepidatum , var. avita . 

Seotion I. — Cadetia . 

1. Dbndkobtum maobahi, Lindl— FI. Br. Ind„ V. 714 ; Dak. and 
Gibs., p. 260. 

Pseudobulbs spindle shaped, leaves leathery, sessile, oblong obttrne* 
Flowers reversed about £ inoh long, sepals and petals white spreading, 
linear lanceolate acute, lip yellow with pink suffusion, lateral lobes 
obtuse, midlobe with two diverging crisped lobules, disk between the 
side lobes with two fleshy crests. 

Flowers from May onwards to the end of August. 

Distribution.— Common on the Belgium and Kanara Chats. Oscars also 
in the Sikkim, Himalaya, Kbasia Hills, Nilgiris, Ceylon and Java. 

It forms large masses on the branches of trees and the small white flswtxi, 
owing to their pwilioa afc the very bines of the leaves, often escape obmt* 
vation. 
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Section II. — Stachyobhtm . 

(a) Small plants with crowded ovoid pseudobulbs, / lowers small, in 
racemes. 

2. Dhndkobium MtOROBULBON, A . Rich., FI. Br. Ind., Y. 716 ; Dalss. 
and Gibs., p. 261 ; D . crispum 1 Dalz . in Hook. Journ. Bot. IV., 

p. 111. 

Pseudobulbs small, crowded, ovoid, covered with a network of fibres 
formed by decaying leaves. Leaves quiokly falling away, when present 
one or two from the top of the pseudobulb, linear oblong acute, 2 to 
3 inches long, Raceme erect, 1 to 2 inches long, with usually 4 to 8 
flowers, bracts small, flowers about £ inch in diameter, sepals 
and petals white, lip pink with dark red veins, midlobe orenulate, 
suborbioular, lateral almost entire. 

Distribution— k common small plant throughout the Ghats and Konkan, 
growing on many species of trees and shrubs. Dalsell and Gibron say that it 
flowers iu July and August. I have only lound the flowers throughout the 
cold weather from December to March. 

3, DhNDROBIUM MABELS, n. Sp . 

Pseudobulbs small, tufted, two jointed, oval, £ inch long or as 
much us four jointed and inch long, joints clothed with large equi- 
taut papery scales which decay, leaving their nerves as a net work 
of fibres, Leaves 2, terminal, caducous, linear oblong, 3 inches long, 
moderatoly firm. Raceme half as long again as the leaves and 
rising from between them ; flowers \ inch in diameter, semipatent, 
reversed, 8 to 4 or more, terminal, peduncle slender, bracteate at base 
and towards the middle, pedicels with short bracts, ^ inoh long includ- 
ing the ovary, sepals white, sub-folcate, upper narrower than the two 
lateral which are produced at the base into a short, conical, incurved 
tpur, petals white, oblanoeolate, equalling the upper sepal, Up yellowish- 
green, with fhint rose blotches and streaks, hinged on the extremity 
of the column foot, compressed lunate in outline, slightly 3-lobed, 
lateral lobes shallow, rounded, entire, terminal equalling half the whole 
length of the lip, subquadrate, emarginate, margins orinite with two 
stows of irregular j thick, white hairs, disk with a channelled ridge which 
Is free and bilobed at the end, extending as far as the lateral lobes. 

k Small plant locally common on the branches of trees and shrubs on the 
ftdgaom ghats and probably extending into Sahara. 

\ Fhws during the month of October. 
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(b) Large plants with long, cylindrical, leafy stems, flowers larger 
and more numerous in the raoemes. 

4. Dhstorobum ohlorops, LindU , FI, Br, Ind,, V, 719 ; Dak. 
and Gibs,, p. 26 1* 

Stems up to 1 8 inches long, usually rather slender, leave s on first 
year’s shoots, oblong knooolnte, up to 4 inches long, second year’s 
shoots leafless and flower bearing, Jiacemes lateral and terminal, many 
flowered, bracts small, flowers greenish-yellow, about $• inches long, 
sepals oblong, petals obvate, spur short, incurvod, lip flat, side lobes 
moderately small, rounded, midlobe subquadrute, disk with a channelled 
ridge between the lateral lobes and with a hairy surface as far as the 
centre of the midlobe. 

Distribution. — Throughout the Ghats and the Konkan towards the south. 
Flowers appear in the cold season. 

Plate 1. Fig, l. Plant with leaves. Fig? 2, Upper part of 
flowering plant. Fig, 3. Lip enlarged, 

[1. Dendrobium chlorops , Lindl . — 

This plant has no native name in the Konkans. But on the Malabar Coast 
it is called Mdrfivar. Neither Graham nor Nimmo seem to have found it in 
the Konkans, but Dalaell and Gibson describe it in their Bombay Flora, Mr, 
H. M, Birdwood has found it at Matheran, In the Thana District I have 
found it growing, on branches of mango trees in the rainy season. Dahell and 
Gibson say that the plant flowers in the cold weather, they give its synonym 
thus : — “ Z), Htymanum, Wight Je . 909 ? ” The query is Dalsell and Gibson's 
own. In a manuscript pencil note General Julius Hobson, in his interleaved 
copy of Dataeli and Gibson’s Bombay Flora now in my possession, says in reply 
to the query “ No, I think not. M General Hobson’s remark is made from 
personal observation. He, as Major Hobson, was for a long time employed in 
the Survey Department in the Bombay Presidency in the early sixties of the last 
century. He was a keen botanist, and a careful collector and preserver of plants. 
His sketches of plants or parts of plants wherever made in his interleaved oopy 
of D. and G.'s Bombay Flora are accurate, original and from nature. Dr. 
Delgado says that it is very common m ftavantwadi and Goa, It grows in 
cool places. 

Williams describes it as a u very pretty flowering species producing pale 
nankin flowers having the base of the lip of a bright pea-green. The flowers 
last a considerable time in bloom." (Orchid-Growers’ Manual, p, 529. #J&> 
seventh, 1894 ) I may add that the meaning of Nankirc colour or Nankeen colour 
in dyeing, is the shade of buff obtained from iron salts. As seen by me# te 
Thana, the petals of the flowers are sometimes cream-coloured. When freak 
they have an evanescent slight smell of the English Primrose of Beacons* 
field fame. > 
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Nairno notos thus : — “ Flowers variable in size and colour (Hooker). I 
vonture to say that Hooker’s description, as given at page 719, Yol. V t| Flora 
Hr. Ind„ is not sufficient for the purpose of identifying the plant. This pro- 
bably was duo to Sir Joseph Hooker having written his description from a dry 
Herbarium specimen or specimens, and not direct from nature. Ilheede attri- 
butes medicinal properties to this plant which are worth quoting, though I 
have no personal experience of them. They are translated from Latin for the 
reader as follows : — ' The entire plant, recently gathered, chiefly its juice, when 
given internally, euros all kinds of stomach-aches and colic, excites bile and 
acts as a laxative to the intestines.* ** This plant waB first identified for me by 
Mr. M. C. Tumor of Bombay. The plate is from my collection. K. It. K.] 

( To be continued.) 
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TELE COMMON BUTTERFLIES OF THE PLAINS 
OF INDIA. 

By L. C. H. Young, b.a., f.ks., f.z.s. 

With Plate 1. 

Part I.— Introductory. 

The objoct of this series of articles on the common butterflies of 
India is to encourage those who have a genuine desire to collect insects, 
but are deterred from doing so cither from the want of any handbook 
from which they could name their captures, or from their inability to 
understand the scientific technicalities in the literature to which they 
already have access. 

It is hoped that having once named their early captures they will bo 
encouraged to go on collecting on a larger scale. 

At the sumo time, as the mere identification of specimens from 
coloured plates would leavo a collector practically ns ignorant as when 
he started, and it being moreover impossible to illustrate all the species 
he would be likely to meet even in one season, it is advisable to describe 
simply the general structure of butterflies on the variations of which 
all classification, arrangement, and ultimately, nomenclature is based. 

A butterfly is divided structurally into three parts : the Head, Thorax 
and Abdomen. 

The Head supports the following paired organs:— (1) the eyes, 

(2) the antenna? or feelers, rising between them, consisting of a 
great number of rings or joints which are more or less flattened, 
swollen or grooved towards the tip, so as to form a club. The varia- 
tions in the character of the club, as well as in the actual length of the 
antennae as compared with that of the forewing, are often of consider- 
able importance. 

Below and in front of these are the mouth organs which consist of 

(3) the labial palpi ; projecting organs of 3 joints generally thickly 
scaled and varying considerably in shape. Their principal function is 
apparently merely to protect (4) the proboscis or trunk which is really 
a modification of a pair of organs— the maxillae — and can easily be 
divided with the point of a needle. The front of the head above the 
palpi is known as the frons. 

The Thorax consists of three segments, which, however, are general- 
ly thickly scaled that they have the appearance of one. The first 
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segment or prothorax supports the anterior or front pair of legs. The 
seoond, the mesothorax, supports the middle pair of legs and the 
forewings. The third, or metathorax, the posterior legs and the 
hind wings, 

A butterfly’s leg consists normally of 5 sogmonts : (1) the coxa, a 

short joint attached to the thorax ; (2) the trochanter which is a small 
pivot connecting the coxa with (d) the femur or thigh ; (4) the tibia, 
whioh normally carries two pairs of spurs, one pair about the middle 
and the other at the apex where it joins (5) the tarsus. This is sub- 
divided into 5 small joints and bears a pair of olaws at the apex. The 
wings are triangular in shape, the upper side being known as the 
“ costa, 99 the lower us the 4 * dorsum” or inner margin, and the outor 
as the “ tormen ” or outer margin. 

They are interlaced with a number of norvuros or veins whose varia- 
tions are extremely important. 

For simplicity each vein is known by a number, as will be seen from 
the figures below of the wings of Ismene jaina, which approximates very 
nearly to the type from whioh all the variations we shall speak of 
digress. * 
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In the forowing there is u central more or Josh triangular cell, the 
sides of which are known as the upper, lower and outer margin (or 
transverse vein) respectively. 

There is one vein rising free from the cell below it (No. 1) and ono 
free above it (No. 12) and 10 veins numbered 2 to 11 rising out of 
the cell. 

The Iiindwing is similar, except that there are only six veins rising 
out of the oeli anil consequently the upper one is numbered 8 instead 
of 12, and thero are two free veins below the coll numbered la and lb. 
At the base of vein 8 there is a short vein running to the costa known as 
the u precostal spur ” which is sometimes forked and sometimes 
obsolete. 



It will be as well to remember the technical terms for some of the 
commonest variations : 

If 2 veins instead of rising independently have a oommon origin 
from the cell and branch apart later, they are said to be ‘‘ stalked.” 

If 2 veins rise independently and after coalesce for a short, distance 
and then separate again they are said to “ anastomose. ” An extreme 
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form of this structure is when they coalesce through their entire length 
and one vein disappears altogether ; or the process may bo reversed 
and the veins tend to separate again until there is nothing but a small 
bar connecting them. 

Often a vein becomes u abortive, ” being traceable only as a fold in 
the wing. 

The majority of butterflies are so large that the structure of the wing 
can be easily seen ovon without a lens, but in the case of others a drop of 
benzine applied with a camel’s hair brush on the underside will make 
all the veins stand out clearly at once while leaving the wing quite 
uninjured as soon as it is dry. 

The third, section of the butterfly is the abdomen , to which are at- 
tached the genital appendages, but as the structure of these is of very 
little importance for our purpose they need not be described here. 

Butterflies are classified under seven families, the distinctions between 
which as set forth in the following table should bo easily understood 
from the foregoing : — 

A. Wings with all the veins present and rising independent- 
ly from each other ... . 7 Hetperiadw. 

AA. Forcwing with one or more veins absent or stalked. 

B. Anterior legs fully developed in both sexes. 

C. Hindwings. 1, a. absont t’» PapiltonkUv. 

CC. ,, 1. a. present 5 Pieridw, 

BB. Anterior legs rudimentary in both sexes useless 


for walking. 

D. Forewings vein 12 greatly swollen at 

base 2 Satyrida ?. 

DD. Forewings veins normal 1 Nymphalidce. 

BBB. Anterior legs of $ only aborted 3 Erycimdcv. 

BBBB. „ ,, ,, abbreviated or with one or 

both claws absent 4 Lymnhlw. 

FAMILY /. NYMPH ALIDjE. 

Part II. — Descriptive. 


The species we are illustrating in this family belong to fifteen 
different genera which may be separated by the characters given in 
the following table : — 

A. Hindwings with cell closed, veins 3 and 4 separate. 

B. Fore wings veins 9 and 10 stalked 11 Telchinia 0 

BB. „ „ pf separate or from a 

point only ...... 


6 
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C. Fw. vein ft from the middle of the 
transverse vein, 

D. Prieoostal nervo bout forwards, sim- 

ple. 

E. Anterior legs clothed with long hair- 


like scales..... 12 Limnan> 

EE. Anterior legs clothed with short 
appressed scales generally fringed 

with thinly scattered long hairs 13 Danais. 

DL). Pnecostal nerve bent backwards, 

bifurcate 14 Euplaa . 

00. Fw. vein 5 approximated to 6 at 

base 15 Melanili*. 


A A. Hindwings veins 3 and 4 from a point or stalked, 
or cell open (i.«. with the transverse # voin rudi- 
mentary). 

B 1 * Club of antenna; short, broad, abrupt. 

C*. Forewings veins 3 and 4 stalked or from a point 2 Junonia. 
CC 1 . „ 3 and 4 separate. 

D*. Eyes smooth. 

E. Fw, veins 2, 3 and 4 equidistant at 


base 1 Argyntm. 

EE. Fw. space between 3 and 4 less than 

half than between 2 and 3 3 H ypolimnaH. 

DIM. Eyes hairy .. 4 Vaneua . 


BB*. Club of antenna; long, gradual, often slight 

0°. Fw. veins 3 and 4 widely separate 8 Charaxes. 

CO 3 , Fw. 3 and 4 closely approximated at bate 


or from a point, or cell open. 

D\ Fw. veins ft and 6 nearly parallel. 

B 1 . Fw. veins 9 and 10 stalked 9 Cethosia, 

EE 3 . Fw. veins 9 and 10 separate ... 10 Kallima, 
DD' J . Fw. veins 5 and 6 more or less ap* 
proximuted at base 

E\ Fw. veins 9 and 10 stalked ... 5 Oupha, 

EE 3 . Fw. veins 9 and 10 separate. 

F. Palpi as long as or longer 

than the head 6 Cyrnstis. 

FF. Palpi shorter than the 

head .. 7 Apalura . 

Genus Abgynnis. 


This is the first genus illustrated in this series end includes all those 
species familiarly known as Fritilleries. 
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It comprises a very large number of spooies which shew’ considerable 
structural variation, but they form such a distinct group all resembling 
each other so closely that the plan adopted by Colonel Bingham, of treating 
them nil as one genus, is the most satisfactory, particularly for amateurs. 

The genus is, properly speaking, a Palaearctic and Noarotie one, that is 
to say, its main distribution is throughout the nonhorn hemisphere* 
There are about 1G species belonging to the Indian fauna, but all exoept 
two are confined to the Himalayas and the hills of Assam. The 
species we have figured, A. hyp6rbiUS, and the closely allied species 
Oastetsi are the only purely tropical forms in the genus. 

Before describing these if would he as w f ell to mention that there is 
a butterfly (Cupha phalantha) found all over India, which will be 
described in a later paper, which has all the typical fritillery 
markings and is certain to be treated us one by a collector fresh from 
home. As u matter of fact, however, it is structurally distinct and belongs 
to a different section of the family. The resemblance is very curious, 
as it cannot be explained by mimicry. One dare not use the word 
accidental in science, hut the resemblance is as yet unaccounted for by 
any plausible theory. 

Argynnis hyperbius, Jolmn. Male. Forewring bright orange yellow 
with the following black markings : four lineal spots in the cell, the 
two central ones sometimes joined above and below* so as to form one 
kidney-shaped spot with a yellow centre. A lineal black spot at the 
end of the ooll. Three spots below the cell, decreasing in sizo towards 
the base. Three quadrate spots beyond the cell, between the veins and 
a fourth beyond them between veins 6 and 7, A waved line of 
six round spots beyond these, the third and sixth the smallest. A 
submarginal row of longitudinal spots between the veins and a marginal 
row of more or less connected spots on the veins. Fringe or cilia 
between them whitish. 

Hindwing nsuully slightly paler than the forewing. An irregular 
black spot in the cell, a small spot at. the end of it, an irregular row 
of six lunulate spots beyond the cell between the veins and a row 
of five round spots beyond it* Marginal and submarginal spots as in 
the forewing, but increasing in size towards the anal angle, and suffused 
with bluish. 

Underside . — Forewing with the basal two-thirds orange and the 
apical third pale oohreous. Spots as on the upperside except those 
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in tho apic:al third whioh are greenish olive-brown, the spaces between 
them silvery white. Hind wing pale ochreous suffused over the basal 
half with olivo-brown with three irregular lines of silvery white spots 
more or less outlined with black; a fourth row of silvery spots beyond 
the olive area. Outer area of the wing with the black spots of the 
upperside represented by olive ones, somotnnes with silvery centres. 

Female . — Spots as in the male, but the ground colour much less 
bright and the apical lliird of the forewing suffused with bluish black. 
The spaces between the spots in this area whitish and forming a more 
or less continuous white subapioal band. 

Ihndwincj as in the male, hut tho marginal bluish suffusion more 
pronounced. 

Underside as in the male, except for tho presence of the white band 
as on the upporsido of the forewing preceded by a bluish-black suffusion. 

Distribution . — Oeylon, Malabar, the Himalayas, Assam, Burma. 

Expanse 2f r and 3". 

The species, A. Castetsi, Ober, mentioned above appears to be 
confined to the Palni Hills and resembles A. hyperbius very closely 
in tho male, but the wing-, are shorter and more rounded, and the 
coloration much brighter, particularly on the underside where the base 
of tho forowing-i is pinkish and the olive- brown markings much 
greener. 

Tho female , however, is very distinct from that sex of A. hyperbius, 
being similar to the male, but w r itb the ground paler, the spots larger, 
and the basal two-thirds of both wings suffused with greenish. 

There is a varioty of A. hyperbius found in the Nilgiri Hills which 
is apparently intermediate between the two species. 

Genus Junonia. 

The Genus Junonia includes six Indian species, five of whioh are 
ootmnon all over tho country and are figured on our plate. Tho sixth, 
J. atlites, L., though it does not occur in the Konkan or nearer Bombay 
than Goa is yot found in all the other forest regions of the Peninsula* 
The species although differing very much in colour are all so obviously 
allied in general form and habit that the beginner should have nd 
difficulty in grouping them together at once, Messrs. Aitken, Bell, and 
Davidson wrote of them in the Journal some years ago: “We have 
reared all our Junonias and cannot ordinarily tall the larva and pupm 
from one another. * . . They all feed on acauthads.” 
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Explanation of Plata A (1). 

Fig, 1. Argynnia hyptrbtus, 9 
la, do. $ 

2. Junonia kierta 9 $ 

3. Junonia Umoniaa. 

4. Junonia orithya , $ 

4a. do* 9 

5. Junonia almana, 

6« Junonia iphita. 
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The outline of the wings is more or less ungulate, generally sharply so 
below the apex of the forewing and at the anal angle of the lilndwings. The 
extent to which the angular points are produced, appears to vary seasonably* 
The markings of several of the species vary more or less with the soasons. 

J. hierta, Fb. Bright chrome yellow. Forewing . — Costal margin 
black, generally with a projection or tooth opposite the end of the 
cell, though this is sometmes hardly traceable. The apical area blackish, 
enclosing a creamy-white spot and with from 3 to 5 whitish sub- 
marginal spots between veins towards apex. A black spot between veins 
2 and 3 near margin generally joined to a broad black bund along the 
inner margin. A marginal blackish line, oilia whitish botween the veins. 

ffindiving with the basal and costal area black, this area varying 
one-third to a half of the wing ami containing a large blue patch. A 
broad black marginal band cilia as in the forewing. 

Underside forowing pale-yellow, the inner margin and apical area grey- 
ish, some faint brownish streaks in the cell, sometimes joined to enclose 
grey spots, a brown streak at the end of the cell. The cream white sub- 
apical spot of the uppersido just traceable and a brown spot below it. The 
spot between veins 2 and 3, as on the upperside, prominent. Hind wings grey 
suffused with yellowish towards outer margin and crossed by several Indis- 
tinct brown linos. A brownish band from the costa to vein 3 beyond the cell, 

Female similar to the male, but with two or three blackish lines in 
the cell and the projection from the costal bund expanding to form 
abroad black spot at the end of the cell. A blue-centred spot imme- 
diately below the creamy subapical spot, and tbo spot between veins 
2 and 3 with a blue centre. Hindwing genemlly with one or two 
black spots in the yellow area. Underside as in the male. 

Distribution . — Throughout India and (jeylon. 

Expanse 2£. w 

J. orithya, L. Male . Forewing with the basal two-thirds of the wing 
black, traces of bluish in the cell and a bluish patch at the anal angle. 
A black blue-centred spot in an orange ring above it. Apical patch 
brownish black bounded on the inner side by a broad irregular yellowish 
white bund and containing three conjoined spots, the two upper ones 
whitish, the lower one orange black-centred, sometimes traces of a fourth 
orange spot. A submargiual series of whitish spots, margin blackish. 

Hitufaving . — Blue, a black triangular pOtoh on the inner margin 
moiling to the middle of the cell and two orange blue centred spots 
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with black margins near the outer margin* A marginal and two 
submarginal black lines, the space between them whitish. 

Underside dirty achroous white. A yellow dark outlined spot in the 
coll and another at the end of the cell reaching to vein 2, two black lines 
beyond it, the outer one expanding into spots about the middle. The 
blackish apical area of the upperside traceable and the two eyelike spots 
black, yellow-ringed. Hindwing brownish white crossed by several 
irregular brown lines, the eyelike spots of the upper-side just traceable. 

The female differs from the male in being much Jess blue, the 
basal area of the hind wings suffused with blackish, the eyelike spots of 
both wings larger and more prominent, and in having an orange spot 
in the cell of the fore wing and another at the end of it. 

j Distribution . — Throughout India and Ceylon. 

Expanse — 2\. u 

J. lemonias, L. Male ami female dark brown, the basal area 
paler. Forewing with 3 darker lines in the cell and one at the end 
of it. A pale-yellowish spot between the two middle ones, and two 
conjoined spots beyond them. An irregular postinodial series of 
yellow spots curving round a large eyelike spot, (black blue centred 
in an orange ring) towards the anal angle ; another series of pale 
yellowish spots beyond it and a submarginal yellowish line more or 
less broken into spots. Sometimes there is a second smaller ocellate 
subupioal spot, but this is more often absent or only faintly traceable. 

Hind wing . — Brown dusted with paler, a prominent ooellate spot as 
on the forewing between veins 6 and 7 beyond the cell ; two sub- 
marginal and a marginal dark brown line. 

Underside pale yellowish, the costal half of the forewing and the 
whole of the himiwing suffused with brownish or in the dry season 
with pinkish brown. Both wings traversed by numerous irregular 
brown lines and on tlie forewings the ocellate spot of the upperside 
showing as a prominent black yellow-ringed spot. 

Distribution- —Throughout India and Ceylon, 

Expanse 2^-24" 

J. almana, L. Male and female. Furewing bright orange- yellow. 
Two irregular brown lines in the cell and a black pale centred spot at 
end of the cell, a brownish streak on the veins beyond and parallel to it. 
Two ocellate spots in the postmedial area between veins 2 and 3 and 5 
and 6, consisting of a pinkish black white-oentred spot in a whitish black* 
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margined ring ; the upper spot muoh the smallest, sometimes traces of 
a black spot immediately above it. Two submarginal and a marginal 
brown line, the spaoes betwoen them suffused with brownish. 

Hindwing bright orange-yellow with the marginal linos as in the 
fo rowing. A large oeollato spot beyond the cell reaching from near 
the costa to below vein 5 ; the centre pinkish dusted with grey and 
containing one black and two white suffused patches, the inner ring 
pale-yellowish and the outer black. 

Underside . Dry -season farm . — Uniform pale brown. A straight brown 
line across the disc of the hind wing and traces of subnmrginal lines. 

Wet- season form . — Pale ochreous, marginal brown lines, ooellate spots, 
and brown spots in and beyond the cell of the upperside prominent. 
The postmedial brown streak of the forewing continued to the inner mar- 
gin. Hindwing with a straight narrow whitish band across the centre 
of the wing and an additional ooellate spot bet ween veins 2 and 3. 

Distribution.— Throughout India and Ceylon. 

Expanse 2tf' at 2£." 

Junonia iphita* Br. Glossy brown. — Forowing with two darker 
lines in the cell and two at the end of it, an irregularly dark-brown 
postmedial line, the space beyond it paler ; a darker subapical suffusion 
procoding faint traces of a row of brown spots ; submarginal and marginal 
brown lines. The cilia generally irregularly blotched with white. 

Hindwing with the outer half paler, traces of a row of postmedial 
spots and with marginal and submarginal brown lines. 

Underside generally a much richer brown, the lines of the upperside 
shewn as bands nearly chocolate in colour ; the postmedial spots more 
prominent, ringed with pale centres and sometimes particularly towards 
the costa of the hind wing, outlined with the pale-vellow patches. 

This is by far the dingiest of the genus and it has a slower flopping 
kind of flight, but when seen dose its glossy velvetty appearance is 
by no means unhandsome. 

Distribution . — Throughout India and Ceylon. 

Expanse 2 at. 3." 

The other species of this genus, J* atlites, L., which we have not 
figured, is a pale-grey insect, both wings crossed by numerous brown 
lines and having a postmedial aeries of spots, which vary much in sijse 
and may number seven on the forewing and six on the hindwing, 
being reddish -orange with black centres in white dark-edged rings. 
The markings on the underside are similar to the upper. 

(To be continued.) 
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DESCRIPTIONS OP INDIAN MICRO-LEPIDOPTERA. 

By E. Mkyrick, h.a., k.h.h., f.z.s. 

L 

In this and successive papers I propose to endeavour to work out 
the Indian Mkro-Lepidoptem (including under this head those of 
Burma and Ceylon), a task of groat interest and probably also of groat 
magnitude* For material I shall bo wholly dependent on others, since 
there is no likelihood of my being able to visit the region personally at 
present, and 1 have already received much kind help and promise of 
more. I venture, however, to appeal to all collectors to assist in this 
matter : very little is known at present, and even the commonest species 
will he welcomed, to ascertain geographical range and variation. Full 
information as to localities, elevation, dates, and larval habits is also 
desired. If collectors will number the species sent in rotation, proceed- 
ing to higher numbers for successive consignments, and retaining 
specimens with corresponding numbers, I will send them the identifi- 
cations aocording to these numbers. All typos of species described 
will eventually be deposited in the collection of the British Museum ; 
but I hope also to be able to send duplicates of many species to Mr. 
E. E. Green, Government Entomologist of Ceylon, and Mr. L. C. H. 
Young, Entomological Curator at the Bombay Museum, to form re- 
ference collections which can ho consulted on the spot. 

It is very desirable that specimens should be in good condition ; 
poor specimens may be identified if the species Is already known, 
hut could not be described. In particular, care should he taken to 
prevent their becoming mouldy, which, 1 am aware, is difficult in the 
tropics ; hut mould will not attack insects in boxes if a small piece of 
sponge is pinned in one corner (so as not to come in contact with the 
box itself) and some carbolic acid dropped on the sponge ; the vapour 
will not only keep off mould, but insect pests of all descriptions. 
Mould on the head of small insects makes the structure unrecognisable, 
and, in general, cannot bo removed. 

It is impossible to insist too strongly on the necessity for proper 
packing ; it is very disappointing to all concerned when valuable 
specimens are destroyed in transit, whilst with due care this need never 
happen. 1 recommend that the following instructions should be strict- 
ly carried out. The insect- box should be small and light, no strength 
being required, and the oork should be good ; the specimens placed as 
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done togethor as possible, all pins firmly fixed, and if naphthaline or 
other preservative is included, it should he wrapped in muslin, and this 
very firmly pinned. A piece of loose cotton wool may he pinned in 
one corner to natch stray abdomens if detached. The insect-box should 
then he packed in a larger box of sufficient size to allow of at least one 
inch of packing all round, and at top and bottom ,* this packing should 
be either cotton wool or tightly crumpled paper, the latter material 
being unsurpassed for cheapness and efficiency. The outer case must 
he strong enough to resist moderate pressure, but any light wooden box 
will servo, or a biscuit- tin does very well. The address should not he 
entrusted to a tied label, as these are frequently dragged off in transit, 
hut gummed on the outer case. Insects thus packed were sent, me by 
(lap tain (now Lt.-Ool.) Munders from the Shan States, travelling 
hundreds of miles by pack-mule over mountain ranges and unbridgod 
torrents bofore making the voyage to England, and suffered absolutely 
no damage. All consignments should be addressed to mo at Thorn- 
hanger, Marlborough, Wilts. 

All specimens must ho pinned, not sent in papers ; if possible, they 
should bo set, as they do not relax so well as larger insects, and this 
applies ©specially to the more minute speoios which can hardly he set 
except when fresh. Fine pins of only moderate length should he used ; 
for average Micros it suffices if there is about half-an-inch of pin below 
the insect, and enough above to grasp with the forceps. 

As the basis of iho following descriptions I have assumed the classi- 
fication, terminology, systematic characters, Sc c., given in my “ Hand- 
book of British Lei)idoptera. ,> As the work proceods, I will give such 
dichotomous tabulations of the genera and species from lime to time us 
may seem necessary. Meanwhile, I shall be glad to explain to corres- 
pondents any difficulties that they find in identification of species. 

For the material of the present paper I am indebted to Mr. E. E. 
Green, Government Entomologist of Ceylon ; Mr. J. Polo, of Maske- 
liya, Ooylon ; Lt.-Ool. N. Munders, R.A.M.C. ; and Mr. H. Maxwell- 
Lofroy, Government Entomologist of India. The name of the collector 
is recorded in the case of each species. 

PTKROFHORIDjti. 

Owyptilm zarwhstM n. sp . 

£9.10 mm. Hoad and thorax ockreous-whitish, irrorated with fuscous. 
Palpi white, second and terminal joints with oblique dark fuscous bars. An- 
tennas white, fined with blackish. Abdomen whitish-oohreous, mixed with 
1 
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fuscous. Segments t — 3 with wodgo-shapod dark fuscous dorsal marks, 4 — 6 
wholly dark fuscous on dorsum. Forewing with segments extremely narrow, 
apox of second segment forming a very long slender sickle-shaped projection ; 
fuscous, finely irrorated with whitish-ochreous ; a cloudy dark fuscous discs! 
dot at an ochroo us whitish costal spot on middle of first segment; cilia, 
whitish ochmms, dark fuscous spots in costal cilia before and beyond pale 
spot, two others posteriorly, and one at apex, lower cilia of first segment and 
upper of second with scattered dark fuscous scales, dorsal cilia with grey piu- 
tornal patch, and four slight scale-projections of two or three dark fuscous 
scales each, first mixed with whitish scales. II it, d wings dark fuscous, third 
segment ochreous-whitish posteriorly, irrorated with dark fuscous ; cilia of 
first two segments fuscous with slight purplish tinge, of third segment whitish- 
ochreous, on upper margin irregularly strewn with black scales and with a 
loose tuft of black scales at on dorsum with a rather broad patch of black 
scales at \ and a small tuft at apex. 

Two specimens, Fort Stedman, Burma (Manders). Lifters from other de- 
scribed species by the especially long and slender apical projection of the 
second segment of forewings. 

OxffpUlub camodefi n. sp. 

$9, 20— 22 mm. Head, thorax, and abdomen dark rcddjsh-fuscous, face 

without tuft. Palpi long, slender. Fore wings with segments narrow; dark 
reddish-fmeouH, slightly sprinkled with whitish-grey, especially on first seg- 
ment ; ari ochreous-whHish costal dot or small spot at middle of first segment, 
and a slender oclireouM- whitish bar near its apex ; cilia fuscous, with numerous 
scattered blackish scales, forming a bar at lower angle of tip of first segment, 
rounded dark fuscous black-edged spots at tip of second and ternus, tu cl two 
uudcfitied projections on its dorsum. Himlwings with segments linear; dark 
fuscous; cilia fuscous, on third segment mixed with black scales at base' on 
both margins, with a largo triangular black scale-tooth on lower margin at }, 
and a small one beneath apex. 

Nine specimens, I’eradeniya, Ceylon, in August and October (Green). Larva 
feeds in fleshy fruits of Dillema return, in August ; when about to pupate, it 
leaves the fruit and attaches itself to any neighbouring support (Green), 

Alucita L. 

I follow Lord Walaingham'a most ^recently expressed views in adopting the 
name Alucita for the genus standing in my Ilaudbook as Pterophorw and the 
name Pterophorm for the genus there called Alucita , 

Alucita xexmMtiti n. sp. 

$. 21 mm. Head, palpi, antenna), thorax, and abdomen ochreous-whitish. 
Legs white, anterior and middle pair with a blackish line. Forcwings with 
segments moderately narrow ; ochreous-whitish ; a fuscous discal dot at £ ; 
a small fuscous spot at base of upper margin of second segment ; first segment 
with a blackish dot on costa beyond its middle, and another on its lower margin 
before apex ; second segment with a blackish dot in middle of its lower margin, 
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another beyond this, and a third at apex ; cilia whitish, towards tornus tinged 
with greyish- ochroous towards tips. Hind wings grey, third segment becoming 
ochreous-wliitish towards base ; cilia whitish-grey, on dorsum of third segment 
becoming whitish towards base. 

One specimen. Koni, Burma, in September (Mandors). 

Orneompjr. 

OmeoiU « thapdna n. up. 

21 mm. Hoad whitish-ochreous, crown ocbreous-yellow. Palpi and 
an teams ochveous-whitish. Thorax ochreous-orange, partially sprinkled with 
fuscous. Abdomen oolircous-orange, segmental margins white. Logs whitish, 
anterior femora and tibiie dark fuscous above. F ore wings orange-ochreouH, 
towards base partially suffused with fuscous, posterior $ crossed by four irre* 
gular whitish hues, partially obscurely edged with a fuscous tinge ; tips of 
segments pule or whitish, with a minute dark fuscous terminal dot ; cilia alter- 
nately whitish-ochreous and whitish. Hind wings whitish ; segments 1 — 5 with 
six, segment 6 with three ochreous bars irregularly edged w’ith dark fuscous 
irroration ; cilia as in forewings. 

Two specimens, Maskeliya, Ceylon, in February (Pole). Only comparable 
in general colouring with the Australian (). mnthode*, from which, however, it 
is quite distinct. 

Orneodex nchalea n. sp. 

13 mm. Head white, back of crown mixod with fuscous. Palpi w r hito, 
externally fuscous-tinged. Antennae whitish. Thorax whitish, mixed with 
fuscous. Abdomen whitish, irroratod with fuscous, with a clear white trapezo- 
idal dorsal patch before middle, and a spot beyond middle. Legs white, anterior 
femora and tibire infuscaied above. Forewings and hindwiugs whitish-ochreous, 
crossed by six white irregular lines edged w ith fuscous irroration, sixth terminal; 
base of forewing mixed with dark fuscous, costa spotted alternately with white 
and dark fuscous ; cilia alternately whitish-ochreous and whitish. 

One specimen, Pundalu-oya, Ceylon, in February (Green). 

Epiblemidjk. 

Platypeplm Wals. 

Antennas in $ simple or shortly fasciculate-ciliated. Palpi porrected or sub- 
ascending. Thorax with posterior crest. Posterior tibia) broadly dilated with 
long dense rough soulos, forming a brush on inner side, in £ with one or moro 
expansible hair pencils above. Forewings in without costal fold, termon 
Straight or slightly rounded, with dorsal scale-projection at £, 7 and 8 separate. 
Hindwings with 3 and 4 oonnate, 5 approximated to 4, 6 and 7 approximated 
towards base, in $ sometimes with subdorsul groove. 

Closely allied to Eucoama, from which it differs essentially by the brush- 
like posterior tibiro. This character is not mentioned at all by Lord 
Wakmgham, but his genus was based on the single species aprobota Meyr„ 
which shows the Btructuro clearly. I have also an undescribed Australian 
species, and now add eight from Ceylon, so that the genus will doubtless prove 
very extensive. 
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Flatypeplus hedrwa u. sp. 

14—15 ram. Hoad oclireous fuscous, purplish-tin god. Palpi dark 
fuscous. Antenna? fuscous. Thorax ferruginous-brown, suffused with purplish. 
Abdomen groy, apex whitish. Fo rowings elongate, posteriorly dilated, costa 
gently arched, apex obtuse, termen straight, little oblique, rounded beneath ; deep 
ferruginous, posteriorly brown-reddish on veins and suffused with blackish grey 
between them ; an obtuse-triangular white costal patch, extending along costa 
from before J to ;{, and reaching ^ across wing, on costa strigulatcd with black, 
beneath which is a slight grey or oohreous suffusion ; ocellus containing throe 
or four longitudinal blackish bars, its posterior margin leaden ; a fine blackish 
line from costa before apex to tormori below middle ; extreme apex orange * cilia 
ferruginous, partly barred with dark grey. Hindwings somewhat distorted and 
roughened with scales on dorsal of posterior half ; grey thinly scaled towards 
base, darker towards tornus ; cilia whitish grey, w ith darker subl asul line. 

Two specimens, Kandy, Ceylon, in August and September (Green), Easily 
known by the white costal patch. 

Pltitypcplus harmonica \\. sp, 

18 mm. Head and palpi blackish grey, marked with white. Antenuaj 
dark grey. Thorax dark grey mixed with white. Abdomen dark fuscous, anal 
tuft whitish. Posterior tibia* with longhair pencil from base abovo, basal joint 
of posterior tarsi with fringe of dense projecting scales above, Forewings elon- 
gate-triangular, costa posteriorly moderately arched, apex obtuse, termen some- 
what rounded, little oblique ; deep brown-red ; basal half mixed with olive- 
green and blackish and auffusodly strigulated with white, with small scattered 
tufts of raised white scales, limited by an olive-green line ; terminal half with 
pairs of whito costal strigulu; ; a small orange discal spot at <j, preceded by a 
blackish suffusion ; a pale purplish transverse shade beyond this, and a double 
pale ochreous subterminal stria, mixed with white broken beneath apex ; between 
these some small grey spots, mixed with blue-whitish ; cilia brown-reddish, 
barred with grey and whito, towards tornus ochreous-yellow, and with a small 
orange spot at apex. Hindwings with subdorsal groove ; dark fuscous, lighter 
towards base ; cilia whitish with grey basal line. 

One specimen, Pcradeniya, in August (Green). 

Platypeplu* vrotias n* sp, 

£ $. 13—16 mm. Head, palpi, and thorax ferruginous-brown, mixed 

with blackish. AntennEo brown. Abdomen fuscous. Forewings rather short- 
triangular, costa gently arched, apex obtuse, tormon nearly straight, little obli- 
que, rounded beneath ; brown, more or loss suffused with light rosy-crimson 
especially on margins, strigulated with dark fuacous, and strewn with spots of 
raised leaden scales, some of which are sometimes tipped with white ; a small 
irregular whitish-oohroous spot in disc at ij ; cilia dark grey, basal half barred 
with rosy -crimson. Hindwings dark fuscous, lighter towards baBe; cilia grey, with 
darker sub basal lino; in £ beneath with shallow subdorsal groove, and scales some- 
what raised towards tornus, dorsal cilia thickened and curled towards tornus. 
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Five specimens, Maskoliya, Yatiyantota, and Feradeniya, Ceylon, in February, 
March, July, September, and November (Croon, Polo). 

Platypeplu* phylloMora n. sp. 

$. 15 — 17 ram. Head, palpi, and thorax dull green. Antenna) grey. 

Abdomen dark grey, with long lateral hair pencils on each side from near base. 
Brush of posterior tibia) black on inner side. Forewings rather elongate, 
posteriorly dilated, costa gently arched, apex obtuse, termen nearly straight, 
hardly oblique, rounded beneath; rather light green ; costa strigulaUid with 
black and whitish ; basal third more or less strignlntcd with blackish ; central 
fascia deeper green, more or loss mixed with black, narrowest on costa, 
anterior edge undefined, posterior well marked, somewhat irregular, partially 
edged with white ; a dark fuscous blotch, angular and edged with white above, 
roundish beneath, before middle of termen, between this and central fascia a 
short curved transvor.se dark fuscous mark ; suffused white strigiv abovo this, 
connecting with costal st rigid a) ; tornal space more or less sprinkled with 
blackish and whitish ; cilia dark grey, with two or three whitish oehreous bars 
bonoath apex, towards tnrmis whitish. Hindwings with subdorsal groove and 
hair poncil ; dark fuscous ; cilia grey, with darker subbasul shade. 

Three spocimons, Feradeniya, Kandy, and llaragara, IJeylon, in July and 
August ((freon). 

Plat ypeplua < rewria* n. sp. 

17 mm, Head and thorax fuscous, mixed with whitish oehreous. Palpi 
oehreous white, dark fuscous, above except towards apex. Antenme pale 
fuscous. Abdomen fuscous, anal tuft oohreous-whitish. Fore wings elongate* 
triangular, costa rather strongly arched, apex obtuse, term on straight, little 
oblique, rounded bonoath ; fuscous, densely and suffusedly strigulated 
throughout with whitish-ochreous, with some scattered dark olive-green scales ; 
costa dark fuscous, with pairs of ochreous-whitish strigulifc terminated by short 
leaden stroaks, beneath costa some roddish-ochreous suffusion ; basal patch 
indicated on dorsal $ by dark fuscous intormixtitro, outer edge bent in middle ; 
a small brown spot on middle of costa ; n triangular darker fuscous pnetornal 
spot, sprinkled with oohreoun-whitish ; a triangular pinkish fuscous apical 
patoh, streaked with dark olive-green ; cilia grey, mixed with ferruginous 
and dark fuscous, abovo tornua with a patch of ochreous-whitish suffusion. 
Hindwings rather dark fuscous ; cilia whitish-fuscous, with darker subbasal line. 

One specimen, Haragam, Ceylon, in July (Creen). 

Platype^lm threnode* n, sp. 

<£, 28 mm. Head, palpi, and thorax dark ashy-fuBcous, palpi with oehreous 
spots beneath apex of second and on terminal joint. Antenna? grey. Abdomen 
rather dark fuscous, apex of anal tuft whitish. Forowings elongate, posterior- 
ly rather dilated, oosta moderately arched apex rounded, termen almost 
straight, little oblique, rounded beneath ; blackish-fuscous, closely and 
aufftwsedly strigulated with shining purplish-leaden, less «o towards costa ; a 
•mall roundish blackish spot in disc at f, and another above tomus ; cilia 
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purplish-leaden. Hindwings rather dark fuscous ; cilia light grey, with darker 
subbasal line. 

One specimen, Kandy, Ceylon, in July (Green). 

Flatypeplus hemiopta n. Bp. 

ft. 28 mm. Head, palpi, autonnce, and thorax light-brown. Abdomen 
fuscous, anal tuft whitish. Forowings elongate, posteriorly dilated costa, 
moderately arched, apex rounded, termen slightly rounded, little oblique ; 
ferruginous-brown, suffusedly strigulatod with purplish-leaden, cOMtal half pale 
yellow-oohrooiiM strigulated with prismatic whitish-oohreous, costa strigulated 
with dark fuscous, and on anterior half suffused with ferruginous-brown; Home 
scattorod black atrignlsoon dorsal half, and an irregular black transverse mark 
above to runs ; a dark fuscous suffusion towards termon beneath apex, concave 
beneath ; cilia brown mixed with leaden, with a pale ochreous apical patch. 
Hind wings rather dark fuscous, with a small hap of white scales beneath costal 
area beforo middle ; cilia light grey, with darker subbusal line. 

One specimen, Peradeniya, Ceylon, in September (Green). 

Pluti/peplus rkynchia » n. sp. 

$ J. 24-29 mm. Head, antenna) and thorax brown, face dark fuscous. 
Palpi brown mixed with dark fuscous. Abdomen whitish-fuscous mixed with 
dark fuscous. Forewings elongate-triangular, costa sligluly arched, apex 
rounded, termon nearly straight, little oblique rounded beneath ; ferruginous- 
brown, at rigid ate d and more or less suffused with purplish-fuscous, except 
towards base ; costa strigulated with dark fuscous ; a small irregular triangular 
blackish spot above tornus ; an irregular pale achroous terminal fascia strigu- 
lated with darkor, iudented by a downwards-obiique acute projection of 
ground colour nearly or quite touching termen below middle, which is edged 
by two blackish Htrigte, upper curved along margin of terminal fascia to apex, 
lower running towards costa at J, terminal fascia suffused upwards beneath 
this cilia ; reddish -fuscous irrorated with whitish-ochreous, with two dark 
fuscous lines. 

Hindwings rather dark-grey ; cilia pale giey, with darker nublasal line. 

Four specimens, Kandy and Yatiyantota, Ceylon, in March and November 
(Green). 

Notocelia lidoia n, sp. 

$. 15 mm., 9 20-26 mm. Head, palpi, and thorax dark fuscous, sometimes 
mixed with brownish. Antenmc dark fuscous. Abdomen grey. Forewings 
elongate, posteriorly dilated, costa gently arched, apex obtuse, termen nearly 
straight, rather oblique, rounded beneath ; bent up and shortly oppressed 
to 2 near origin of litter; dark bronzy-fuBcous, obscurely strigulated with 
leaden-grey ; and ochroo us-whitiah discal dot at J ; cilia bronzy-fuscous, with 
darker subbasal shade. Hindwings fuscous ; cilia light fuBCous, with darker 
subbasal shade. 

Four specimens, Maskeliya and Badull a, Ceylon, in July and November 
(Green, Pole), 
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IJpoptyoha oehropa n. sp, 

8-0 mm. Head, antenna* , and thorax pale fuscous, face whitish oehreous. 
Palpi ocbreoiiH- whitish, Abdomen fuscous. Forewings moderately elongate, 
posteriorly slightly dilated, costa gently arched, apex obtuse, termen slightly 
sinuate beneath apex, rather obliquely rounded, light fuscous, obscurely striated 
with dark fuscous, strife rectangularly bent in middle, alternate dark striae, 
purplish-leaden on costal half ; costa strigulatcd with whitish ; towards middlo 
of dorsum four of the alternating stria! of ground colour becoming more whitish 
very obscurely indicate a dorsal blotch ; four black dots before lower portion of 
turmoil ; cilia whitish; fuscous, with dark fuscous subbasal line becoming sharper 
and blackish round apex. Hindwings rather dark fuscous ; cilia whitish, with 
dark fuscous subbasal line. 

Three specimens taken by myself at Kandy, Ceylon, in December. 

Eticclin Rb. 

I agree with Lord Waltongham that this name should be adopted for the 
genus standing in my Handbook as Epinotia. 

JZtuietifi crilica n. sp. 

/ 12-14 mm. Head and thorax grey, slightly oehreous-tiuged, shoulders 

mixed with dark fuscous. Abdomen grey. Forewings elongate, costa gently 
arched, apex obtuse, termon slightly sinuate, little oblique, rounded beneath; 
olive-fuscous, posteriorly whitish- tinged, with scattered blackish-fuscous, 
striguliu ; costa strigulated throughout with blackish-fuscous, posteriorly with 
whitish interspaces ; angulated outer edge of basal patch indicated by dark 
fuscous suffusion ; cent ral fasci a suffused, dark fuscous, narrow on costa, broad 
and ill-defined in disc, obsolete towards dorsurn ; veins posteriorly fined with 
dark fuscous, and a longitudinal patch of dark fuscous suffusion between 
central fascia and termen abovo middle ; a silvory- snetall ic iiauRterse mark 
before rn’ddle of termen, preceded by four elongate black dots ; apex blackish, 
edged beneath by a curved whitish strigula : cilia pale fuscous, more or less 
irrorated with whitish, towards apex auflusedly mixed with dark fuscous. 
Hindwings with 3 and 4 stalked ; fuscous; cilia whitish-grey, with grey sub- 
basal shade, dorsum with fringe of long blackish hairs, 

Two specimens, Surat, Bombay, in October (Maxwell-Lefroy). Larva feeds 
in spun- up shoots of Cajanu* indicut (Maxwoll-Lofroy). 

Tortricidas. 

Eboda Walk. 

Antenme in $ moderately ciliated. Palpi moderate, porreoted or ascending. 
Thorax without crest. Forcwings without costal fo!d ; 3 ard 4 stalked, 7 to 
termen, Hindwings with 8 and 4 connate, 5 absent, C> and 7 stalked. 

Apparently related to Digraph a, but easily distinguished by the different 
neuration. 

Eboda tmaragdinana Walk. 

(Eboda maraydivuma Walk. Cat. Suppl, 1805.) 

99 . 14-18 mm. Head and thorax green. Palpi white, spotted with olive - 
green. Abdomen dark-grey. Forewings suboblong costa abruptly arched and 
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roughened with scales near base, broadly prominent and with a patch of rough 
projecting scales boyond middle, apex rounded-obtuse, termen slightly rounded, 
vertical ; deep emerald-green ; a round spot in middle of disc, a transverse 
spot from dorsum beyond middle nearly reaching it and sometimes a subcostal 
dot beyond middle mixed with oohreous and blackish raised scales, and edged 
with whitish ; a yarrow dark groy terminal fascia continued round apex, an- 
teriorly marked with blackish and edged with white, terminating just above 
tornus ; a blackish white-edged tOrnal dot ; cilia grey, base spotted with pale 
oohreous. Hindwings dark fuscous ; cilia fuscous, tips whitish. 

Seven specimens, Kandy and Haragam, Ceylon, in March, August, and Sep- 
tember (Green). Walker’s type is from New Guinea ; his description is unre- 
cognisable 

Ovygraplia Hb. 

I think it best to follow Lord Walsinghani in adopting this name for the 
genus standing as Acalla in my Handbook. 

(Jxygraphu sagmatia* n, sp. 

17-20 mm. Head and thorax fusoous. Abdomen pale fuscous or 
Whitish-fuscous. Fore wings moderately elongate, costa strongly and evenly 
arched throughout, apex obtuse, tormen faintly sinuate, little oblique, rounded 
beneath ; fuscous, obscurely strigulated with darker, more or loss mixed or 
Sprinkled with ferruginous-brown, some very small scattered scale-tufts; a curved 
oohreous-yellow ferruginous-mixed fascia-like blotch running from dorsum near 
base obliquely outwards to middle of disc, thence bent towards tornus and 
terminating at but this blotch is sometimes (var. 2) wholly obsolete ; a very 
small white spot before apox j cilia dork fuscous, base and a median line paler. 
Hindwings pale fuscous or whitish-fuscous, suffused with darker posteriorly ; 
cilia whitish-fuscous, with dark fuscous subbasal line. 

Five specimens, Maakeliya and Horton Plains, Ceylon, in February and 
March (Pole, Green), 

Epagog « sideremtka n. sp, 

$ 9« 12-14 mm. Head and palpi pale brown&h-ochreous or brownish, 
palpi in $ 3, in 9 almost 4. Thorax brown, with large posterior crest tippid 
with dark fuscous. Abdomen whitish-fuscous, suffused with grey posteriorly, 
especially in 9 , anal tuft of $ whitish. Forewings elongate-triangular, costa 
moderately and evenly arched, apex obtuse, termen sinuate beneath apex* little 
oblique, rounded beneath ; ferruginous-brown ; numerous scattered small 
shining bluish-leaden-metallic spots, and a transverse series immediately before 
termen ; in $ a triangular pale yellow costal spot before middle, and a smaller 
one beyond middle ; in 9 a triangular costal spot of orange suffusion beyond 
middle, and a largo semi circular deep orange . dorsal blotch extending from | 
almost to tornus, marked on dorsum with a pale yellow irregular outwardly 
Oblique sometimes interrupted mark before middle, and a small pale yellow 
triangular spot boyond middle ; cilia pale ochreoos-yeUow, at tornus dark grey. 
Hindwings yellow-whitish, in $ with apex and some posterior and terminal 
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itriguise dark grey, in 9 posteriorly rather widely suffused with dark grey, more 
strongly towards feermen ; cilia ochreous-whitish, towards lower half of termen 
greyish, in 9 with dark grey sub -basal shade. 

Three specimens, Maskeliya, Ceylon, in February and March (Pole), 

Caccecia epkyrta, n, sp. 

$ 18*21 mm. 9 23 mm. Head and thorax reddish-fuscous, sometimes mixed 
with ferruginous. Palpi ferruginous. Abdomen fuscous, anal tuft brownish- 
ochreous. Forewings moderate, posteriorly dilated, costa in $ moderately arched 
anteriorly and sinuate before apex, in 9 more strongly arched and sinuate, apex 
obtuse, prominent and in 9 considerably produced, termen sinuate, beneath apex, 
not oblique but rather prominently bowed; 7 and 8 nearly approximated towards 
base ; costal fold of $ reaching from base to J of costa, almost J of wing in 
breadth, enclosing a pale ochreous- yellowish tuft ; ferruginous-oohreous, in 9 
strigulated with brown ; costal fold of £ suffused with dark fuscous ; an oblique 
triangular deep red-brown blotch from dorsum near base ; central fascia darker, 
in $ suffused with the purplish-fuscous and make above middle with deep red- 
brown, running from J of costa to before tornus, narrowed on costa, edges 
irregular and ill-defined ; a dark red- brown elongate costa) spot, reaching from 
middle to % ;in £ a red-brown sub-apical spot, and an oblique ferruginous- 
brown mark from beneath costal spot, nearly reaching termen above tornus ; 
cilia ferruginous, at apex dark fuscous, towards tornus pale ochreous-yollowish. 
Hind wings pale ochreous-yellowish, becoming deeper towards apex, dorsal 
half grey ; cilia pale yellowish, round apex grey on outer half ; in 9 on costa 
with a tbiokened patch of dense' grey scales from beyond middle to near 
apex. 

Seven specimens, Maskeliya, Puttalam, and Newora Eliya, Ceylon, from 
July to September (Green), Bred from larv© feeding in fruit of plum in 
May (Green) ; but very probably the larva is a general feeder. This species is 
very similar to the European C.podana / it may be distinguished structurally 
by the approximation of veins 7 and 8 of forewings towards base (in podatta 
these diverge from base), the much broader costal fold of the prominent 
termen of forewings, and in 9 the thickened patch of scales in oostal cilia of 
hbdwinga ; and also by the grey oolour of the hindwings being confined to 
dorsal half, whereas in podana it extends towards costa anteriorly. 

PHJLLONIADjE. 

Tribonica, n. g. 

Antennae in $ bieitiated with very long fine cilia. Palpi long, porrected. 
Thorax smooth ; posterior tibi» clothed with long hairs above, Forewings 
without coatal fold in $ y surface with tufts of raised scales ; 2 from very near 
angle of cell, 3 and 4 stalked from angle, 7 to termen, 8 and 9 long-stalked. 
Hindwings with 2, 3, 5 approximated at base, 4 absent, 9 to apex, 7 absent ; 
tower margin of cell with basal pectea of hairs. 

Cttosety aQied and superficially very similar to Heterocnma, but immediately 
distinguished by the stalking of tains 3 and 4, 3 end 9 of forewings. 
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Tribonka eremitic n. sp. 

ft$. 17*24 mm. Head white, crown in 9 sprinkled with fuscous. Palpi 
in ft 3, in 9 4, white, externally suffused with pale ochreous and densely 
irrorated with blackish -fuscous. Thorax whitish, shoulders infuscated, in 9 
more or less irrorated with fuscous. Abdomen shining whitish. Fore wings 
elongate, narrow, costa gently arched, apex round-pointed, termen straight, 
oblique, rounded beneath ; whitish, in ft slightly, in 9 more strongly strewn 
with fuscous, grey, and blackish scales ; a small brownish-tinged basal patch, 
edged by a nearly straight ridge of raised scales mixed with dark fuscous ante- 
riorly from £ of costa to £ of dorsum ; two whit© tufts above and below mid- 
dle St edged anteriorly with dark fuscous ; a transverse ridge of white scales 
in disc at anteriorly dark fuscous, and preceded by a patch of more or less 
dark suffusion ; and ill-defined fuscous subterminal shade, more distinct in 9 5 
cilia fuscous whitish, basal half faintly darker-barred. Hindwings and cilia 
ochre o us-grey- w hitish . 

Seven specimens, Maskeliya, Ceylon, in March (Pole). 

TrymaUtls, n. g. 

Antenna) in ft simple. Palpi moderate', subascending. Thorax smooth. 
Anterior femora in ft with expansible hair pencil from base ; middle and 
posterior tibrn clothed with long fine hair above. Forewings without costal 
fold in ft ; 2 from posterior fourth of cell, 3 and 5 approximated at base, 4 
absent, 7 to apex, 8 and 9 stalked, 10 closely approximated to 8. Hindwings 
with 2 remote from angle, 3 and 4 short-stalked from angle, 5 slighlty approxi- 
mated to 4, 6 and 7 long-stalked ; lower margin of cell without basal pecten 
of hairs. 

Probably belonging to the group of Commophila , but very distinct by the 
neuration of forewings. 

Trymalitk margariaa, n. sp. 

ft . 17-20 mm. Head whitish mixed with ferruginous. Palpi white, second 
joint dark fuscous above. Thorax white, spotted with grey. Abdomen 
yellowish-grey. Forewinga elongate, posteriorly dilated, costa slightly arched, 
apex round pointed, termen sinuate beneath apex, rounded, oblique ; whitish 
with rows of undefined fuscous strigulro or roundish spots between veins, 
becoming obsolete towards middle of disc ; oosta and dorsum shortly strigulated 
with dark fuscous ; a dark fuscous discal dot above middle ; a rather 
broad fuscous fascia at | parallel to termen, marked with darker ; an 
orange apical spot, enclosing a white creaoentio mark ; a praeterminal series Of 
dark fuscous strigul® in fuscous spots ; cilia white, with an orange basal 
spot at apex, and three or four faint fuscous bars on outer half round 
apex. Hindwings grey, paler or whitish towards base, veins streaked with 
oqhreous-fusoous^pex white ; cilia white, sometimes with a grey basal spot at 
apex. 1 , *; t _ 

Two specimens, Handy and PuttalAm, Ceylon, in October and November 
(Green). 
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GELKCHIADvE. 

Sitotroga cermldla. 01. 

Newera Kliya, Ceylon, in March and June (Green). This now cosmopolitan 
insect (stated hy Mr. Green to be destructive to rice) will probably be found 
gonerally distributed, though liable to be overlooked ; the larva feeds on grain 
of all kinds, and may do great damage in granaries. 

Chalinmatis metrodclta , n. sp. 

ft. 15 mm. Hoad fuscous, sides ochreous-yellow. Palpi pale ochrccus- 
yellow, second joint with lower § and almost apical ring fuscous externally, 
terminal joint as long as second, with base and anterior edge, except towards 
base dark fuscous, Antennee dark grey. Thorax purplish-fuscous. Abdomen 
fuscous, darker posteriorly, apex ochreous-yellow. Posterior tibiae shortly 
rough-scalod above. Forewings elongate, narrowed anteriorly, posteriorly 
rather dilated, costa gently arched, apex obtuse, termen nearly straight, some- 
what oblique, rounded beneath ; fuscous, slightly purplish-tinged ; costal edge 
ochreous orange, somewhat suffused into ground colour ; straight parallel 
transverse whitish-ochreous linos at \ and beyond first followed by a tri- 
angular dorsal ochreous-brown patch, reaching $ across wing, edged with dark 
fuscous posteriorly, second rather broadly edged with dark fuscous posteriorly ; 
second discal stigma dark fuscous, edged with whitish-ochreous ; a dark fus- 
cous line round termen and apex, interrupted by ochreous-yellow dots ; cilia 
ochreous-yellow, beneath tornus dark fuscous. Hindwings somewhat over 1, 
fuscous, slightly brassy- tinged ; cilia whitish-fuscous, with two fuscous 
shades. 

One specimen, Maskeliya, Ceylon, in March (Pole). 

Thiotricha orthia»tiB ) n sp. 

ft, 13 mm. Head shining, bronzy-fuscouB, with palo reflections. Palpi 
light bronzy-grey, base whitish. Antennal ciliations 3. Thorax and abdomen 
bronzy-fuscous. Forewings elongate, very narrow, costa gently arched, apex 
pointed, termen extremely obliquely rounded ; 0 out of 6 j dark fuscous ; 
a broad oohreous-white streak occupying costal half from base, from middle 
onwards gradually attenuated and leaving costal edge, not quite reaching apex ; 
a fine white strigula between this and apical fifth of costa ; a black apical 
mark ; cilia grey, round apex oohreous white with two duTk fuscous lines. 
Hindwings almost 1, cilia 2$ : grey, darker posteriorly ; cilia grey. 

One specimen, Rawalpindi, Punjab (Handers). 

Epithectts Btudiota, n, sp, 

ft 9. 9-10 mm. Head, palpi, antennee, thorax, and abdomen oohreous- 
whitish, tinged with pale fuscous. Forewings elongate, lanceolate; pale whitish- 
ochreous, brownish-tinged, towards apex with scales somewhat roughened ; 
an obscure streak of fuscous suffusion from diso beyond middle to apex ; 
oilia whitish-ochreous. Hindwings with apex somewhat produced termen 
sinuate, 3 basally obsolescent ; pale whitish-ochreous ; cilia pale whitish* 
ochreous. 
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Four specimens, Peradeniya, Ceylon, in December (Green). Larva 
destructive to dried plants in herbarium (Green). The larval habit is 
singular, but in this specialised form must be quite recent ; it will doubtless be 
found to feed naturally under other circumstances. 

Gelechia goeeypiella. Saund. 

Surat, Bombay (MaxwolULefroy). This species, described by Saunders as a 
Depresearia , is a true Gelechia , nearly allied to the European G. malvella , which 
feeds on an allied plant in the same way. It is stated to be very destructive 
to cotton. 

Qnorimoschema keliopa . Low. 

Peradeniya, Ceylon (Green) ; Cambay, Bombay (Maxwell-Lefroy). This 
species is Australian, and belongs to a group of nearly allied species native 
to that region, but its food plant has not been noticed there ; it might prove 
to be an indigenous Solarium. In India and Ceylon it is a serious pest of the 
tobacco plant {N icotiana) ; “ the larva bores into the stem, and ultimately 
causes death ; its presence may be known by a swelling of the green stem ; 
it usually affects quite small plants in nurseries, but sometimes older plants ; 
the point of infection is often on underside of midrib of leaf’* (Green). It 
does not appear to be known in America, the home of the tobacco plant ; I 
showed specimens to Mr. BuRck, the principal authority on North American 
Tineina , und he was unacquainted with it ; but a similar (probably the same) 
insect is reported to be destructive in Java. The moth is a small mottled 
yellow-brown species, resembling an ordinary Gelechia of the obttolelella group. 

Tipka, Walk. 

Antennae over 1, in £ simple, basal joint sometimes with short apical pro- 
minence, Labial palpi in g variably modified, second joint often much 
enlarged with projecting scales, terminal joint often more or less aborted ; 
in 9 long, recurved, second joint with oppressed scales, slightly rough beneath 
towards apex, terminal joint as long as second, slender, acute. Posterior tibiae 
and tarsi sometimes clothed with projecting scales above. Forewings with 
3 absent, 2 and 4 approximated or stalked or coincident, 7 and 8 stalked or 
coincident, 7 to costa or apex on termen, 9 sometimes out of 7. Hindwings 1, 
elongate-trapezoidal, in £ apex obtuse, termen sinuate or rounded, in 9 apex 
round-pointed, termen sinuate, cilia 1 ; in $ 3 absent, 2 and 4 connate or 
stalked, 5 absent, 6 and 7 connate or stalked, or coincident cell sometimes 
open, in 9 9 remote, 3 and 4 connate or stalked, 5 near, parallel, 6 and 
7 connate or Btalked. 

This genus shows considerable variation of structure, especially in veins 7-*-9 
of forewings, and in the often greatly modified palpi and other secondary 
sexual characters of the $ ; but I have no doubt that the different forms are 
properly included in the same genus, which remains easily definable. From 
Tlmyra it is readily distinguished by the absence of vein 3 in fore wings, the 
presence of vein 5 in hindwings of 9> and the want of the large median tuft 
of posterior tibiae. The curious modification of the palpi of £ occurs in 



INDIAN MICR 0-L EPIDOPTERA . 


bn 


varying degree in some species of Timyra, Crocanthes , and other allied genera, 
and is certainly only a specific character. Cacogamia, Snell, would seem from 
the descriptions to be a synonym of this genus. 

Tipha monetella . Fold. 

( Anarsia monMella . Feld., Reis. Nov. pi, CXXX1X, 19.) 

Maskeliya, Ceylon, in Febvuary (Polo). 

Tipha jiharfitrata, n. Bp. 

$9* 20-21 nun. Head light ochreous-oratige, crown in 9 suffused with 
purple-fuscous. Palpi in $ obliquely ascending, clothed with dense long 
projecting scales beneath so as to be spoon-shaped, obtuse, torminal joint minute, 
concealed ; dark shining steel -grey, towards base light oohreous-orange, in 9 
wholly light ochreous orange. Antennae ochreoue-yellow, more or less suf- 
fused with grey towards tip. Thorax ochreous-orange, patagia purplish- 
fuscous, Abdomen whitish-yellowish, mixed frith grey, especially in 9 . Legs 
ochreous-yellowish, anterior tib'm in $ with recurved flap of dense yellowish 
grey scales beneath ; posterior tibia) orange, with shining bronze marks above 
near base and beyond middle, slightly rough aud with black spots above on 
origin of spurs. Fore wings elongate, narrow, costa gently arched, apex 
rounded, termed extremely obliquely rounded ; 4, & approximated, 7 to costa, 

8 absent, 9 separate ; orange, lighter and more ochreous-tinged towards costa ; 
markings shining silvery-bronze ; a spot on base of costa ; a line along Bub- 
median fold from rather near base to beyond middle of wing ; a longitudinal 
dUcal line from beyond i to j, dilated tit extremities, and a longitudinal spot 
above its posterior extremity ; six streaks on veins starting from beyond jj, and 
running to posterior part of costa and termen : cilia oohreous. Hindwings in 
£ with 2,4, 5 approximated, 6 and 7 connate, in 9 3 and 4 short-stalked; 
in $ light yeliowUh-fuscoua, in 9 grey ; cilia pale brownish-oohreou*, in 9 
pale yellowish round apex and uppor part of termon ; in $ with large expan- 
sible subdoraal pecten of pale yellowish hairs. 

Two specimens, Kandy and Peradeniya, Ceylon (Green), 

Tipha 8}mtrali8 t n. «p. 

21 mm. Head shining golden, Palpi clothed with dense long project- 
ing scales beneath bo as to be spoon-shaped, obtuse, terminal joint concealed ; 
shining metallic grey, above and beneath suffused with oohreous-yellow. 
Antennae dark fuscous, with obscure median band of pale oohreous suffusion. 
Thorax ochreous-orange, sides and posterior extremity shining metallic grey. 
Abdomen ochreous-yellowish. Legs yellowish, anterior tibi® dark grey above, 
with flap of recurved pale ochreous-yellowish hairs beneath, posterior tibias and 
basal joint of tarsi clothed with long hairs above. Forewings elongate, narrow, 
costa gently arched, apex rounded, termen extremely obliquely rounded ; 2 and 
4 connate, 5 parallel, 7 and 8 stalked, 7 to termen ; light shining bronzy- 
fuscous ; costa suffused with oohreo tuny allow, except a basal spot ; dorsum 
suffused with oohreoua-yollow anteriorly, connected with costal suffusion 
heat baseband by a bar at an indistinct ochreous-yellowish transverse 
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mark below middle of disc : cilia pale shining bronzy, on costa and toward* 
tornus yellowish-suffused. Hindwiugs with termen rather abruptly sinuate, 
2, 4, 6 approximated, 6 to apex, 7 absent ; light grey, ycllowish-tinged, 
towards costa suffused with yellow-ochreous ; a doep longitudinal median 
groove throughout, beneath which towards base is a dense expansible pecten 
of long yellowish hairs ; cilia palo ochreous. 

One specimen, Maskeliya, Ceylon (Pole). 

Tipha pyrophaim, n. sp. 

9. 20 mm. Bead and thorax shining purplish- bronzy fuscous. Palpi 
ochreous-yellow. Antonnse fuscous. Abdomen grey. Legs yellowish, anterior 
femora and tibia? metallic grey, posterior tibia? smooth, doep yellow, apex dark 
grey. Forewings elongate, narrow, costa gently arched, apex rounded, termen 
extremely obliquely rounded ; 2 and 4 approximated, 6 parallel, 7 and 8 Btalked, 
7 to termen ; deep orange ; markings shining purplish-leaden-grey ; a very 
small basal patch ; a small 8pot in disc at ; a very large patch occupying entire 
apical $ except towards margins anteriorly, enclosing an irregularly triangular 
patch of ground colour in disc about $ ; cilia shining grey. Hindwinjjs with 6 
and 7 stalked; grey; cilia light groy, towards base suffused with whitish* ochreous. 

One specimen, Pundalu-oya, Ceylon, in February (Green). 

Tipha phalaritis, n. sp, 

9. 18 mm. Bead and throax bluish-bronzy-fuscous. (Palpi broken.) 

Antenme rather dark fuscous, with whitish median band. Abdomen dark 
grey. Legs orange, femora and anterior tibiae groy, apex of middle and pos- 
terior tibiso dark grey, posterior tibiae with a tuft of grey hairs above on origin 
of median spurs, tarsi whitish. Forewings elongate, narrow, costa gently 
arched, apex rounded, termen very obliquely rounded ; 2 and 4 approximated, 
fj parallel, 7 and 8 stalked, 7 to tormon ; deep reddish-orange ; markings pur- 
plish-fuscous ; a very Bmall basal patch ; a disoal dot at \ ; a reniform blotch 
in disc slightly before middle ; a terminal blotch occupying posterior fourth of 
wing: cilia pale shiuing fuscous, with brassy-purplish reflections. Hindwings 
with 6 and 7 stalked ; rather dark fuscous ; cilia fuscous, paler towards tips. 

One specimen, Kandy, Ceylon, in September (Greenj. 

Tipha hrochiae , u. sp. 

ft. 20 mm. Head shining bronze, sides yellowish. Palpi with second 
joint loosely haired, terminal joint minute ; ochreous-yellow, towards base 
sprinkled with dark fuscouB. Antennse pale ochreous, towards base and 
apex becoming dark fuscous. Thorax dark bronzy-fuscous, tips of palagia 
tinged with brassy-ochreous. Abdomen dark fuscous, apex ochreous-yellow. 
Legs ochroous-yellow, anterior femora and tibia? dark fuscous above, apex of 
middle femora and tibiee dark fuscous, posterior tibiw beyond median spurn, 
and basal joint of posterior tarsi dark fuscous, scales slightly raised on orjgih 
of spurs, Forowings elongate, narrow, costa gently arched, apex rounded* 
termen very obliquely rounded; 2 and 4 approximated, 6 parallel, 7^and 8 
stalked, 7 to termen ; orange, paler towards costa ; markings bronzy-fuscous, 
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darker*edged. suffused with shining purplish-loaden ; an elongate costal blotch 
at base, extended in disc to connect with an elongate loop-shaped diacal blotch 
reaching to £ ; a streak along dorsum from near base to beyond middle ; a 
terminal patch occupying apical third, its anterior edge convex : cilia bron&y- 
fuscous, Hindwings with 2, 4,0 approximated, ft and 7 connate; a slight 
discal groove and ridge of scales towards base ; dark fuscous ; an irregular 
oohreous-yellow patch in disc towards base ; cilia fuscous. 

One specimen, Maskeliya, Ceylon (Pole). 

Timyra . Walk. 

Antenna* over 1, in simple, basal joint elongate, in $ sometimes densely 
tufted. Labial palpi long, recurved, second joint in £ sometime* clothed with 
long loose rough hairs, or with fine expansible hairs inwardly, in 9 with ap- 
proved scales, rough beneath, terminal joint in $ sometimes very short, 
thickened with scales, rough anteriorly, in 9 nearly or quite as long as second, 
slender, acute, loosely scaled. Anterior tibi® with brush of scales beneath, 
posterior tibioc with large dense median tuft of long hair Rcalos above in both 
sexes, posterior tarsi thickened with rough scales or with fringe of long hairs 
above. Forewings with 2 remote from angle, 7 and 8 stalked, 7 to terraen or 
apex. Hindwings over 1, trapezoidal, apex obtuse, termen not sinuate, cilia 
$, in usually with deep groove beneath cell, containing long hair-pencil ; in 
$ 8 absent, 2 and 4 approximated or stalked, in 9 2 remote, 3 and 4 separate 
or stalked ; 6 absent, 6 and 7 stalked. 

Obviously allied to Crochanies , winch is, however, immediately distinguished 
by the absence of veins 2 and 9 of fore wings ; the large scale tuft of posterior 
tibi® in both sexes is a quite peculiar character. 

Demaria , Walk., is a synonym. 

Timyra machlas, n. sp. 

$ 9. 20*22 mm. Head bronzy-fuscous, sides oohreous- whitish, in $ with 
scales of crown directed forwards above antermte. Palpi oohreous -whitish 
mixed with dark fuscous, in £ with basal joint dilated, second joint much 
enlarged, very long and thickened with denso scales, above with fringe of long 
projecting hairs and on inner side with long expansible whitish hair-pencil, 
terminal joint i of second, thickened with denso dark fuscous scales, in 9 
second joint with appressed scales, terminal joint as long as second, both with 
anterior edge blackish. Antenna* whitish-oohreous, in 9 ringed, in $ suffused 
with fuscous, baaal joint in $ with large whitish -oohreous tuft of scales in 
front, hollowed and dark fuscous on inner aide. Thorax fnacous, collar fuscous, 
whitish. Abdomen pale oohreous. Legs oohreous-yellow, anterior pair dark 
fuscous, except part of tarsi, middle tibi® whitish banded with dark fuscous 
posterior tibi® and tarsi with long fine projecting hairs above, spotted and 
streaked with dark fuscous, median tuft of tibi® ochreous-yellow, mixed with 
dark fuscous. Forewings elongate, rather narrow, costa gently arched, apex 
in $ obtuse, in ft round-pointed, termen stra|ght, rather oblique, rounded 
j 7 to apex ; light brown, mixed with darker ; basal area mixed with 
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orange, and with orange median and plical streaks to middle ; in $ a sub -basal 
tuft of erect scales ; beyond middle a broad orange slightly oblique transverse 
fascia ; posterior area with white lines on veins, and along costa and torraen : 
cilia pale ochreous, base orange-tinged, with two dark fuscous shades. Hind- 
wings in £ whitish-ochreous, posteriorly suffused with fuscous, in 9 fuscous ; 
cilia as in forewings. 

Two specimens, Kandy, Ceylon, in September and October (Green). 

Tirnyra mendicella. Walk. 

(Decuaria mendicella , Walk, Cat. Tin. 797.) 

Palpi with appressed scales, very long, slender, alike in both sexes. 
Antennae in $ with large tuft of scales from basal joint in front, hollowed on 
inner side. Posterior tibia? and tarsi with loose rough projecting scales above, 
median tuft of tibia? very large, scales yellowish, tipped with black or suffused 
with dark fuscous. Forewings with vein 7 to termen. Hindwings as in 
T, nphenias. 

Two specimens, Pundalu-oya, Ceylon, in March (Green). 

Tirnyra metallanthes , ». 8p, 

19 mm. Head pale ochreous, crown fuscous-tinged. Palpi whitish-ooh- 
reous, second joint fringed with projecting hairs above, terminal joint as long as 
second, sleudcr. An to nil a) whitish-ochreous, ringed with fuscous beneath, basal 
joint with large tuft in front, on inner side hollowed and mixed with dark 
fuscous. Thorax light shining brownish-ochroous. Abdomen pale ochreous. 
Legs whitish-ochreous, anterior tibiae dark fuscous, fringed with hairs beneath, 
middle tibia? suffused with dark fuscous, with expansible hairs towards apex 
above, posterior tibia? and first three joints of tarsi with projecting hairs above, 
median tuft of tibiae very large, mixed with shining metallic grey and black 
scales. Forewings elongate, rather narrow, costa gently arched, apex obtuse, 
tormen straight, rather oblique, rounded beneath ; 7 to termen ; fuscous, irro- 
rated with whitish-ochreous except on basal and terminal areas ; an indistinct 
cloudy whitish-ochreous fascia at £ ; an orange fascia before }, dilated on 
costa ; cilia whitish-fuscous, with darker sub-basal shade, base pale orange- 
oohreous. Hindwings fuscous, paler and thinly scaled towards base, 
hair-pencil ochreous-yellowish ; cilia whitish-ochreous, more yellowish towards 
base. 

One specimen, Maskeliya, Ceylon (Pole). 

Timyra epheniae, n. sp. 

$ 9- 25-28 mm. Head and thorax fuscous, crown yellowish-mixed, in $ 
with hairs raised round a quadrate pale ochreous-yellowish area above antennae. 
Palpi fuscous, somewhat mixed with ochreous yellowish, in £ with second 
joint clothed with loose rough hairs, terminal joint half second, much thicken- 
ed with loose scales, in $ second joint thickened with loose scales, 
terminal joint nearly as long as second, tolerably slender. Antennas ochreous- 
yellowish, beneath infuscated, basal joint in $ with large tuft of fuscous 
scales in front. Abdomen ochreous-yellow. Legs purplish-fuscous partially 
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mixed or suffused with ochreoue-yellowish , posterior tibiie clothed with rough 
projecting hairs beneath on basal half, posterior tarsi clothed with rough 
projecting hairs above, more strongly in Forewings elongate, narrow, 
posteriorly somewhat dilated, costa slightly arched, apex obtuse, termen straight, 
rather oblique, rounded beneath ; 7 to termen ; purplish-fuscous, irregularly 
irrorated with dark fuscous, sometimes posteriorly apriukled with whitish - 
oohreous ; a transverse elongate-triangular ochreous-yellow blotch beyond middle, 
apex downwards, more or lew nearly touching both margins: cilia fuscous, 
becoming ochreoua- yellow towards base, with a darker fuscous subbasal line. 
Hind wing* pale oohreous-yellowkh f termen in 9 narrowly suffused irregularly 
with fuscous, in £ only at apex and towards tornus; cilia pale ochreoua- 
yetiowish. 

Three specimens, Maskeliya, Peradeniya, and Pundalu-oya, Ceylon, in March 
and August (Green). 

Jlfacrolona platyconta n. sp. 

$ . 1G—20 mm. Head and thorax ochreous-whitc. Palpi whitish irrorated 

with fuscous and dark fuscous, second joint roughened towards apex above and 
beneath, terminal joint slightly shorter than second. Antennas very stout, 
flatly compressed, achroous-whitish, tip dark fuscous. Abdomen oohreous- 
whitish. Porewings elongate, rather narrow, costa gently arched, apex round 
pointed, termen sinuate, oblique, rounded beneath ; 7 to termen, 9 separate ; 
ochreous- whitish, towards costa and dorsum tinged and sprinkled with fuscous, 
costa posteriorly more or less suffused with fuscous ; some scattered blackish 
or dark fuscous scales on aubmediau fold ; irregular groups of bbok and dark 
fuscous somewhat raised scales representing stigmata, plical before first disoal : 
cilia pale whitiah-ochreous, outer half irrorated with fuscous. Hindwinge 
with ft and 4 connate or short-Btalked, fi and 7 long-stalked : light 
fuscous ; cilia pale whitish-ochreoua, outer half irrorated with fuscous round 
apex. 

Two specimens, MaaJeeliya, Ceylon, in January (Pole). 

Pharangitis n. g. 

Antennae in $ thick, simple, basal joint moderate, without peot©n, 
Labial palpi long, carved, ascending, second joint thickened with scales, roughly 
projecting towards apex beneath, terminal joint as long as second, slender, 
acute. PofewingB with ft absent, 2, 4, 5 separate, 8 and 9 out of 7, 7 to 
teemen. Hind wings 1, elongate, apex round-pointed, torment faintly sinuate 
cilia 1 ; 8 and 4 remote, 5 parallel, 6 and 7 long-stalked. 

Apparently allied to Macrofotia, 

PkarangitM spathias n. sp, 

16 mm. Head and thorn white, patagia brownish-achroous. Falpi 
oohreout-yeilowish, apex of second joint white, terminal joint white towards 
beat, Antemue white, beooming whitish-oohreous towards apex. Abdomen 
o«h«eous-.yellowish . Torewings elongate, rather narrow, costa gently arched, 
apex round-pointed, produced, termen concave, oblique, rounded beneath $ 
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rather deep brownish-ochreous ; a clear white costal streak from base to J 
attenuated posteriorly ; dorsum slenderly white towards base : cilia brownish- 
ochreous, blackish' grey at apex and on a median shad* disappearing towards 
tornus, beyond this whitish-yellow on termen. Hiftdwings whitish-ochreous, 
slightly infuscatcd towards apex ; cilia whitish-ochreous. 

One specimen, Maskeliya, Ceylon, in March (Po^si). 

Antiochtha n. g. 

Antenna; almost 1, in $ simple, basal joint moderate, without pecten. 
Labial palpi long, recurved, second joint thickened with rough scales beneath, 
terminal joint longer than second, slender, acute. Posterior tarsi with basal 
joint thickened with rough scales above. Forowings with 2 and o stalked, f> 
absent, 8 and 9 out of 7, 7 to termen. Hindwings 1, trapezoidal, apex obtuse, 
termori not sinuate, cilia 1 ; 3 and 4 connate, o absent, cell open, 0 and 7 stalked. 

Allied to Onebala. 

Antiochtha balbidota n. sp. 

17-18 mm. Head pale groyish-ochreous, Palpi whitish, second joint 
irrorated with dark fuscous except towards apex, terminal joint with extreme 
base and upper £ of anterior edge dark fuscous. Antenna; pale ochrcous. 
Thorax pale ochreous. mixed with whitish and dark fuscous. Abdomen whitish- 
ochreous, K ore wings elongate, rather narrow, costa anteriorly gently arched, 
posteriorly nearly straight, apex obtuse, termen straight, oblique, rounded 
beneath ; light fuscous with some scattered dark fuscous scales, median area 
suflmiedly mixed with whitish ; u short blackish bar from base of costa ; a 
narrow irregular blackish fascia from j of costa to before middle of dorsum, 
more or less obsolete on dorsum, edged posteriorly with whitish suilusion ; a 
round blackish dot, edged with whitish Biillusion, in disc beyond middle ; an 
ill-defined cloudy whitish transverse line from J of costa to before tornus, some* 
what angulated outwards in middle ; edge of termen and tornus suffused with 
dark fuscous : cilia rather dark fuscous sprinkled with pale points, at base and 
beneath tornus pale greyish-ochreouB. Hindwings light fuscous, darker on 
termen ; cilia pale wh itish-och reous, with two fuscous Bhades. 

Two specimens, Maskeliya, Ceylon (Pole). 

Onebala cremnaspis n. sp. 

21-22 mm. Hoad and thorax bronzy-fuscous. Palpi aohreoua-whiiiah, 
second joint externally suffused with rather dark fuscous except towards apex, 
terminal joint longer than second. Antonneo whitish-oebreous, indistinctly ringed 
with fuscous. Abdomen pale-bronzy -ochreous. Legs ochreous-whitish, anterior 
and middle tibia* and tarsi blotched with dark fuscous, posterior tibia; dark- 
fuscous, Forcwings elongate, narrow, costa gently arched, apex round 
pointed, termon concave, rather oblique, rounded beneath ; 2 from angle, 4 and 
5 stalked, 7 to apex ; bronzy-fuscous ; extreme costal edge whitish ochreous 
except towards base ; markings blackish fuscous, finely edged with whitish- 
ochreous ; an irregular triangular dorsal blotch before middle, reaching } across 
wing, confluent on dorsum with a triangular posterior dorsal patch of dark 
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fuscous suffusion, whose apex reaches costa at J, its posterior edge limited by 
a nearly straight fine whitish-ochreous lino; a small spot on costa before middle, 
and a small oblique oval spot in disc beyond middle : cilia light fuscous-* ichreous, 
with broad rather dark grey sub-basal shade, beneath tornus wholly dark grey. 
Hindwings pale ochroous, apex and termen narrowly suffused with fuscous; 
cilia pale fuscous, at base and towards tornus becoming whitish-ochreous. 

Two specimens, Maskeliya, Ceylon, in February (Pole). The colouring of 
the posterior legs is a curious feature, being the reverse of what almost invari- 
ably obtains, * 

Torodora xeraslis n, up. 

<£$?. 15-16 mm. Head, palpi, and thorax oohruous-bronzy. Fore wings 

elongate, narrow, costa slightly arched, apex obtuse, tormen slightly rounded 
oblique : 7 to apox, 9 separate ; brownish- ochreous, ferruginous-tinged 
sometimes suffused with rather dark fuscous on dorsal half anteriorly and cm 
veins posteriorly ; stigmata ferruginous-ochroous with some dark fuscous scales, 
partially edged with whitish, plical elongate, dash like, rather before first 
discal ; a terminal series of fuscous or dark fuscous dots : cilia brownish 
ochreous sprinkled with whitish* Hind wings pellucid, grey-whitish, posteriorly 
and on veins suffused with greyish-ochreous : cilia whitish -ochreous. 

Two specimens, Mooltan, Punjab, in August (Manders). 

Torodora episticta n, sp. 

9. 18 mm. Hoad, palpi, antennsc, thorax, and abdomen whitish-ochreous; 

second joint of palpi fuscous except towards apex. Forewings elongate, costa 
gently arched, apex obtuse, termen sinuate, somewhat oblique, rounded beneath; 
7 to tormen, 9 separate; whitish-ochreous, with a few scattered grey and blackish 
scales ; a black dot on base of costa, and one beneath costa near base ; a dark 
grey dorsal dot near base ; stigmata rather large, blackish plical rather beyond 
first d focal ; an almost marginal series of undefined blackish dots beneath 
posterior half of costa and round termen : cilia whitish-ochreous. Hindwings 
with 6 and 7 approximated at base ; ochreous- whitish ,* cilia whitish-ochreous. 

One specimen, Maskeliya, Ceylon (Pole). 

Torodora epomia n. sp. 

28 mm. Head, thorax, and abdomen bronzy-oohreous. Palpi ochreous- 
whitfoh, seoond joint externally suffused with ochreous and dark fuscous 
except towards apox. Antennas pale ochreous mixed with fuscous. Fore- 
wings elongate, posteriorly somewhat dilated, costa gently arched, apex round- 
pointed, termen sinuate, oblique, rounded beneath ; 7 to tormen, 9 separate ; 
bronzyoohreous, suffused with pale brownish except towards anterior $ of 
costa ; a spot of dark pufyle-fuscous suffusion on base of oosta ; stigmata dark 
fuscous, disoul small, indistinct, plical and an additional dot beneath second 
disoal large, plical directly beneath first discal : cilia light ochreous. Hind- 
wings grey, lighter towards base ? cilia pale ochreous, with grey sub-basal 
shade. 

One specimen, Maskeliya, Ceylon, in August (Green). 



m JOURNAL , BOMBAY NATURAL HISTORY SOCIETY , FoJ. JTFI. 


Torodorn spilotslla Walk. 

( Qryptolechia epiloteUa Walk. Tin. 746 ; C. tripmtulata Wak., Lep, Ceyl. iii, 
m f pi 209, B). 

Peradeniya, Ceylon, in April and November (Green). 

Puraspisks n. g. 

Antemue in £ simple, basal joints elongate, without pecten. Palpi 
moderately long, curved, ascending, second joint thickened with appressed scales 
expanded above towards apex, terminal joint shorter than second, acute. 
Posterior' tibiss clothed with long fine hairs above. Forewings with 2 widely 
remote, 3 and 4 connate from angle, 5 from near 4, 6 out of 7 near base, 7 and B 
stalked, 7 to costa, 9 approximated to 7. Hind wings under 1, trapezoidal, apex 
produced, termen bisinuate, cilia 2 ; 2 remote, 3 and 4 short-stalked, 5 parallel, 
6 and 7 stalked. 

Allied to Nothri8 f and very similar in most characters, but the palpi are quite 
different, 

Paraspistes ioloncha n. sp. 

$ 9 . 12-15 mm. Head and thorax pale oohreous, Palpi ochreou** 
whitish, second joint suffused with fuscouR except at apex. Forewinge elongate, 
narrow, widest near base, costa hardly arched, apex round*pointed, termen 
extremely obliquely rounded ; pale oohreous, dorsal half .suffused with light 
brown ; a ferruginous-brown streak along coBta from before middle to near 
apex, cut by a fine pale oblique strigula at f , beyond this mixed with blackish ; 
stigmata blackish, sometimes mdistinat, plica! very obliquely before first disc id, 
which is in middle of wing ; three undefined dots of blackish scales before 
termen ; cilia pale oohreous. Hind wings grey, darker posteriorly ; cilia grey. 

Four specimens, Peradeniya, Ceylon, in July (Green). Larva feeds in pods 
of Crotalaria sp . (Green). 

HypdicHs n. g, 

Anteim® $, in S shortly ciliated, basal joint moderate, without pecten. 
Labial palpi long, recurved, second joint thickened with dense scales, Home what 
rough beneath and with fringe of rough projecting scales above, terminal joint 
shorter than second, densely scaled, somewhat rough anteriorly and with fringe 
of rough projecting scales posteriorly. Fore wings with 2 and 8 stalked, 4 and 5 
rather approximated, 7 to costa, B absent. Hindwings 1£, trapezoidal, apex 
obtuse, termen not sinuate, cilia $ ; 3 and 4 connate, 5 parallel, 6 and 7 stalked. 
Allied to Ypsolcphus and Anorthoaia. 

HypeUc tin acrochlora n. sp, 

S' 16 mm. Head, palpi, antennae, and thorax dark purphth-b* oniy-fos- 
oou*. Abdomen fuscous. Forewings elongate, rather narrow, costa anteriorly 
moderately arched, posteriorly nearly straight, apex rounded, termen somewhat 
obliquely rounded, apex somewhat distorted and bent over so as to be concave 
beneath; dark shining purplish-bronsy-fusoons ; a hardly paler obtusely ange- 
lated transverse line from j of costa to tornus ; apical distorted portionpaie 
shining ochreotw: cilia shining broney-fusoeas^ basal half-mncod wlih pale 
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ocfcreous and ferruginous. Hindwings fusoous, paler towards base, subdorsal 
hairs pale whitiah-ochreous ; eilia whitish-ochreous, partially suffused with pale 
fuscous, round apex with darker fuscous. 

One specimen, Maskeliya, Oeylon, in February (Pole). 

VpBolophns deltaepis n, sp. 

$. 21 mm. Head and thorax fuscous. Palpi with second joint dark fus- 
cous, tip grey-whitish, tuft long, rather triangular, terminal joint much longer 
than second, ochreous -whitish sprinkled with dark fuscous, with subapical dark 
fuscous band, A ntennce greyish -oohreous ringed with dark fuscous. Abdo- 
men rather dark fuscous. Forewings elongate, rather narrow, slightly dilated 
posteriorly, costa gently arched, somewhat sinuate in middle, apex round* 
pointed, iermen concave, little oblique, rounded beneath ; grey ish-ochreous, 
strigulated with ferruginous-brown ; a small blackish spot on base of costa and 
a dot beneath costa near base ; costal edge anteriorly pale rosy, strigulatcd with 
blackish ; a triangular blackish frpot cm costa before middle, reaching £ across 
wing ; a transverse streak of ferruginous-brown suffusion from dorsum before 4, 
reaching more than half across wing) discs! stigmata small, ferruginous- brown, 
near together ; an undefined fascia of ferruginous-brown suffusion about 
terminating on costa in a darker spot mixed with blackish : cilia pale ferruginous, 
with an indistinct grey line. Hindwings rather dark fuscous ; c»iia fuscous. 

One specimen, Kandy, Oeylon, in September (Green). 

XYLOuycTin.«;, 

A mphoritix n. g . 

Antennas j, in £ minutely ciliated, basal joint thickened with scales above, 
without pectin. Labial palpi long, recurved, second joint thickened with 
rough soaks beneath, terminal joint as long as second, acute. Anterior tibiw 
and tarsi very short, posterior tibi» loosely haired. Forewings with costal 
scale-projections before and beyond middle ; 2 from $ of cell, 3 from angle, 7 
to costa, S absent. Hindwings 1, oblong-ovate, termen not sinuate, cilia $ ; 8 
and 4 connate or stalked, 5 parallel, (> and 7 stalked. 

Allied to Xylorycta. Type A. came lode*, 

A mphont$$ camebdes n, sp. 

9 . 20 mm. Head fuscous-whitish. Palpi whitish, terminal joint sprinkled 
with fuscous except at apex, with a blackish sub apical ring Thorax fuscous- 
whitish mixed with pale brown. Abdomen pale greyish-ochreous, Forewings 
elongate, moderate, costa moderately arched, apex rounded-obtuse, termen 
rounded, vertical; fuscous-whitish, sufhwedly irrorated with pale, fuscous, and 
posteriorly with light ferruginous ; costal scale-projections tipped with light 
ferruginous-brown ; stgmata minute, dark fuscous, plica! slightly beyond first 
diseal, second discal edged beneath by a small whitish scale- tuft ; a much 
interrupted subterminal line of dark fuscous irroration beneath middle of costa 
near and parallel to costa and termen to before tornus j a terminal aeries of 
/disk fuscous dots ; eiKa light brown, with . a dark grey antemedian shade 
■ and termen to below middle, beneiGi this whitish sprinkled with 
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dark grey on basal half, Hindwings pale brassy fuscous, paler anteriorly ; cilia 
fuscous-whitish, with light fuscous subbasal shade. 

One specimen, Kandy, Ceylon, in October (Green), 

Amphoritis ny tiler ode# n. sp. 

$ 13 mm. Head, thorax, and abdomen dark fuscous. Palpi whitish, mixed 
with dark grey, towards base ochreous-tinged, terminal joint with blackish 
sub-apical ring. Forewings sub-oblong, moderate, costa gently arched, more 
strongly towards base, apex rounded-obtuse, termen rounded, slightly oblique; 
dark fuscous, slightly ferruginous tinged ; stigmata small, blackish-fuscous, 
plical rather boyond first discal, second discal margined beneath by a dot of 
somewhat raised whitish scalos ; an indistinct blackish fuscous angulated sub- 
terminal line, rather near and parallel to posterior part of costa and termen * 
cilia grey mixed with darker, tips whitish-grey. Hindwings rather dark 
coppery-fuscous ; cilia fuscous. 

Ono specimen, Haragam, Ceylon, in July (Green). 

Xylorycta Meyr. 

I propose to widen the definition of the genus Xylorycta , so far as to unite 
with it the gonora Uchenuula, ' Telecrate «, Clcrarcha, P.ectophila, and Chalarotona. 
These were all published by me at the same time, and I select the name of 
Xylorycta for the resulting group because I made that typical of the family 
and therefore gave it precedence. The structural characters are thus extended 
in the following particulars : Antennal ciliations of $ variable (£—3) ; 7 of 
forewings to apex or termen ; (> and 7 of hindwings approximated, connate, or 
stalked, 

Xylorycta paracyrta n. Bp, 

$ 23 ram. Head, thorax and abdomen whitish-ochreous. Palpi white, 
second joint light fuscous except towards apex. Antennal ciiiations 2. 
Forewings elongate, moderate, costa rather strongly arched, apex evenly round- 
ed, termen strongly rounded *o as to bo prominent beneath apex ; 2 from 
7 to apex ; whitisk-ochreons ; a small round cloudy fuscous spot in disc 
beyond middle ; a faint curved transverse shade of fuscous suffusion at 
parallol to posterior part of oosta and termen ; cilia whitish-ochveous, on costa 
and round apex suffused with ferruginous brown, tips dark grey round apex. 
Hindwiugs and cilia pale whitish-ochreous ; 3 and 4 stalked, 6 and 7 stalked. 

One specimen, Haputale, Ceylon, in February (Green). 

Xylorycta psilotis n. sp. 

£ IG-I7mm. Head, thorax, and abdomen oebroous-whitish, head loosely 
haired. Palpi white, lower £ of second joint fuscous, Antenna) Btrongly 
biciliated (3). I’orowings elongate, moderate, costa moderately arched, apex 
rounded obtuse, terraott rounded, hardly oblique ; 2 from 7 to termefl ; 
pale whitish-ochreous, thinly scaled ; discal stigmata indioatod by two or three 
blackish scales, first sometimes absent ; an almost, marginal series of darlf grey 
or blaokuh dots along termen, sometimes little marked ; cilia ochreooe^hitMl* 
Hindwings and cilia ochreons-whitish ; 3 and 4 stalked, 6 and 7 atalked. 
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Four specimens, Peradeniya and Yatiyantota, Ceylon, in March, September, 
and November (Green). 

Nephanth «. g. 

Head with appressed scales, sidetufts small, slightly raised. Antenna* J, in £ 
filiform, simple, basal joint elongate, without pecten. Labial palpi vory long, 
recurved, second joint, clothed boneath and on inner side with long, rough ex- 
panded hairs, terminal joint as long as second, slender, acute.' Anterior tibia* 
arid tarsi short, posterior tibia) clothed with long hairs above. Fore wings with 2 
from l of cell, d,4, f> approximated, 7 and 8 stalked, 7 to about apex. Hind- 
wings, 1, elongate -ovate, cilia 3 and 4 stalked. 5 parallel, ft and 7 short 
stalked. 

Allied to Xylorycta , but distinguished by the rough hairs of palpi. The apex 
of forewiugs is so rounded that the termination of vein 7 might be described as 
indefinite. 

Nephanth eerinopa n, sp. 

$ 9 . 20-28. mm. Hoad and thorax light greyish -ochreous, Palpi ochre* 
ous-whitish, hairs internally marked with fuscous. Abdomen pale ochreous. 
Forewings elongate, costa gently arched, apex rounded, teruaen obliquely round- 
ed ; pale grwyish-ochreous, with some fine scattered blackish scales ; extreme 
costal edge whitish ; first discal stigma raised, dark fuscous, plical and second 
discal indistinct, indicated by two or three dark fuscous scales, pjioal obliquely 
before first discal ; in $ a bare wintish-oehreous patch towaids dorsi m near 
base ; cilia whitish, towards base mixed with pale fuscous. Hind wings 
whitish ochreous tinged with fuscous ; cilia, whitish, towards base fuseous- 
tinged. 

Five specimens, Batticaloa, Ceylon, in April (Green). Larva conceals itself 
beneath galleries of web and excreta on undersurface of leaves of cocoanut 
palm ; in bad attacks the palm fronds are completely skeletonized ; a serious 
post (Green), 

(ECOPHOUID/K. 

Eulec.hr ia autogramma n. sp. 

$. 17 ram. Hoad oclireous-yollow. Palpi moderate, oohreous-yellow, 

aeoond joint blackish except towards apex. Antennae grey, ciliations 
Tnorax dark purplish-fuscous, posterior extremity ochreous-yellowish. Fore- 
wings elongate, costa moderately arched, apex obtuse, termen obliquely 
rounded ; oohreous-yeilow, with some scattered dark fuscous scales; markings 
dark purplish-fuscous ; a basal fascia, widest on costa ; stigmata moderate, plical 
Slightly beyond first discal ; a suffused elongate spot on costa towards middle ; 
a triangular spot on dorsum towards midd'e, its apex almost confluent with 
plical Stigma ; a thick suffused ourved subterminal lino from $ of costa to 
tornua ; ailia oohreous-yeilow, dark fuscous on costal extremity of subterminal 
line. Hindwings gr ey, veins dark fuscous ; cilia pale oohredus, with two 
fuscous shades disappearing towards apex. 

One apeoimott, Maskeliya, Ceylon (Pols). 
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Macroaaces ng. 

Antennae 1, in $ thick, serrulate, simple, basal joint moderate, without 
pecten. Labial palpi long, recuWed, second joint thickened with loosely 
appressed scales, terminal joint as long as or shorter than second, slender, acute. 
Posterior tibiae rough-haired above. Forewings with 2 from angle, 3 absent, 7 
to costa, 8 absent, U from middle of cell. Hind wings 1, ovate-lanceolate, cilia 
H ; 3 and t connate. 

A development of the Phceosacea group. Type M. ih&rmopa. 

Macrosacea thcrmopa n, sp. 

18 mm. Head ochreoua. Palpi long, whitisb-ochreous, second joint 
suffuaedly mixed with dark fusoouB except at apex, terminal joint as long as 
second, sprinkled with dark fuscous. Antennae fuscous. Thorax ochreous 
sprinkled with dark fuscous. Abdomen whitish-grey, apex whitish-oohreous. 
Forewings elongate, narrow, costa, gently arched, apex round-pointed, termen 
extremely obliquely rounded; rather deep ochreous, with scattered dark fuscous 
scales, on dorsal half and costal edge irroroted with dark fuscous ; a small dark 
fuscous spot on base of costa; an irregular dark fuscous blotch in disc at i, 
representing anterior stigmata ; second discal stigma dark fuscous, and a 
similar dot bek>w it, but obscured by dorsal irroration ; a suffused dark 
fuscous apical blotch ; cilia yellow-ochreous, paler towards tips, with a faint 
fuscous shade, above apical blotch grey. Hindwings pale grey ; cilia whitish- 
ochreous. 

One specimen, Maskeliya, Ceylon, in February (Pole). 

Paaltica n. g. 

Antennrol, in $ thick, serrulate, single, basal joint moderate, without pecten. 
Labial palpi long, recurved, second joint tbiokeued with appressed scales, 
terminal joint as long ns second,. acute. Posterior tibiae rough-haired above. 
Forewipgs with 2 from angle, 3 absent, 7 and 8 stalked, 7 to termen, 11 from 
middle. Hindwings 1, elongate ovate, cilia 1 ,* 8 and 4 connate. 

Allied to Macronacc * . 

Paaltica monochorda n. sp. 

£. 14 mm. Head glossy whitish-fuscous. Palpi whitish-fusoous, second 
joint sprinkled with dark fuscous. Antenn® pale fuscous. Thorax light glossy 
fuscous. Abdomen pale whitish*>chreous. Forewings elongate* rather narrow, 
costa modorately arched, apex round-pointed, termen extremely obliquely 
rounded glossy wbitish-oohreous, tinged with brownish, with silvery reflections ; 
basal half suffused with brown, limited by a fascia of dark fuscous suffusion, 
its posterior edge sharply defined and edged with white, running from middle 
of costa to beyond midle of dorsum, slightly concave ; a dark fuscous discs! 
dot at $ ; a series of dark fuscous dots round posterior pa*t of oosta and ter-, 
men; cilia wbitUh-oohreoua, towards base browniah-tinged and sprinkled 
wHh^nacous. Hxndwing* pale grey ; cilia wlntish-ochreons, tinged with 

One specimen, Maskeliya, Ceylon (Pole). 
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Phmsac** Meyr. 

I propose to extond the structural characters of this genus so as to include 
forms in whieh vein 7 of forewings runs to the termen, and also those in which* 
the second joint of palpi is clothed with rough projecting hairs towards apex 
ahovo. In view of this extension ITomosmce# will ceaso to exist, being merged 
in Pham • ces . 

Phaomc** chrygocoma n. sp. 

Id mm. H°ad orange-yollow. Palpi light orange, sprinkled with dark 
fuseous, terminal joint § of second, anterior edge dark fuscous. Antennas 
fuscous. Thorax aiid abdomen da k purplish-fuscous Legs yellow, anterior 
and middle pair banded with dark fuscous. Forewings elongate, costa gently 
arched, a ex obtuse, termen oblique, slightly rounded ; 7 to apex : dark shining 
purpliah-bronsy-fuscous ; extreme costal edge yellow except at base and apex: 
cilia rather dark fuscous, tips ochreo us- whitish on termen. Hindwings and 
cilia dark bronxy-fuacous. 

One specimen, Puudalu-oya, Uoylon, in February (Greon). Much like 
P. anthocoma , hut differing by the apical termination of vein 7, and yellow 
costal edge of fore wings. 

Phwosuce * artkoioma n sp. 

9. ID mm. Hea i whitish-fuscous. Palpi very long second joint fuscous 
sprin led with whitish, above with rough projecting whitish hairs apex whitish, 
terminal joint whitish, anterior edge mixed with fuscous. Thorax light fuscous. 
Abdomen pale greyish-ochreous. Forewings sub oblong, costa moderately 
arched, apex obtuse, termen oblique, slightly rouuded ; 2 from before angle, 
7 to apex , pale fuscous ; costal edge narrowly whitish-ochreous ; disc a 1 stig- 
mata dark fuscous, partially whitisb-edged, second large, connected with apex 
of a triangular preotornal blotch of dark fuscous suffusion, its anterior edge 
vertical and margined with oohreous-whitish ; a terminal s ries « f irregular^dark 
fuscous dots continued round apex; cilia ochreo us-whitibh, brownish-tinged 
on basal half, with antemedian series of faint fuscous spots. Hindwinga light 
fuscous, darker posteriorly ; cilia pale whitish-fuscous. 

On© specimen, Peradeniya, Ceylon, in November (Green). 

Phaomces agemopitt n. sp. 

9. 1# ram. Head light ochreous, brownish-tinged. Palpi very long, second 
joint dark fuscous sprinkled with whitish-ochreoua, above with rough project- 
ing Whitish hairs, extreme apex whitish, terminal joint ochreous- whitish, 
anterior edge mixed with fuscous. Thorax light brown. Abdomen grey, apex 
whitish-ochreous. Forewings elongate, costa moderately arched, apex obtuse, 
termen oblique, lightly rounded; 2 widely remote from angle, 7 to termen; rather 
%ht brown, slightly ferruginous -tinged, with a few scattered dark fuscous 
sesles ; stigmata dark fuscous, plical somewhat beyond first dkcal ; cilia light 
ochreous, on basal half brownish-tinged. Hindwinga pale fuscous, tinged With 
whitish, ochreous anteriorly, darker towards apex ; cilia pale ochreous. 
Onespemiasn, Msskeliy*, tyrion, hi August (Green), 
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CoPBOMOBFHrD.*. 

When originally describing the genus Coprcmorpha, I suggested that it would 
probably be nooeasary to regard it as the type of a new family, and I now think 
it advisable to give effect to the suggestion. The characters of the family are 
at present those of the genus ; the basal pectination of hairs on the lower 
margin of cell of hindwings is a peculiar character amongst the Tineina, possi- 
bly indicating some relationship to the Tortricina ; otherwise the family has 
probably most affinity to the Ayloryotidce, though differing in the separation of 
veins 7 and 8 of forewings, the parallel veins 0 and 7 of hindwings, and the 
thickened palpi. 

Copromorpka plmropharm n, sp. 

£9. 15-20 mm. Head and thorax oohreous- whitish, thorax sometimes 
sprinkled With fuscous. Tongue present, very short. Palpi dark fuscous, apex 
of second joint white, terminal joint oohreous- white with dark fuscous median 
ring. Anoormae oohreous- whitish, irregularly spotted above with dark fuscous, 
in £ deeply and broadly dentate. Abdomen whitish ochreous. Fore wings 
elongate, posteriorly dilated, oosta posteriorly strongly arched, apex rounded- 
obtuse, termen rather obliquely rounded ; cell very narrow ; scales on veins 
roughened, on margins of cell tufted, between veins appearing ribbed owing to 
their bases being transparent ; ochreous- whitish, thinly strewn with small 
fuscous spots (in Assam example towards dorsum more oohreous and mottled 
with fuscous) ; costa irregularly spotted with dork fuscous ; several irregular 
dark fuscous spots on margins of cell, its posterior end more or less suffused with 
dark fuscous ; two or three posterior series of irregular dark fuscous marks on 
veins : cilia whitish-oohreous. Hindwings oohreous-grey- whitish, with prismatic 
reflections ; cilia pale whitish-oohreous. 

Three specimens, Maskeliya, Ceylon, in March (Pole) ; Margherita, Assam. 
The difference in antennal structure from the typical speoies appears only specific. 

FULCHISTIDiE, 

Cuphode$ dicastts n. sp. 

10 mm. Head, palpi, antenna, thorax, abdomen, and legs ochreoue- 
white ; antennse simple ; anterior tibia with a dark fuscous line ; posterior legs 
with a oonspiouous small black spot on origin of median spur beneath, and with 
several cloudy dark fuscous dots above on origin of spun and apex of tarsal 
joints. Forewings narrow, gradually long-pointed from near base ; ochteOtts- 
whitish ; cilia ochreous-whitieh. Hindwings and cilia ochreons-whitiish. 

One specimen, taken near Kandy, Ceylon, by myself in December. 

Byroderm aelmopi* n. sp. 

9 . 16 mm. Head and thorax light shining golden-ochreous, face whitish 
tinged* Palpi whitish-ochreous. Antenh® whitish, lined above and towards 
base ringed with dark fuscous, towards apex with three dark fusoous bands. 
Abdomen whitish-ochreous, three basal segments dark brown dowally. 
Forewings elongate-lanceolate, long-pointed ; brownith-oohreous ; aline inofetved 
transverse whitish line at j, above middle emitting a abort whitish dash 
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anteriorly, towards costa doubled and enclosing a fine blackish strigula, towards 
dorsum thiokened and becoming silvery-metallic, followed by a subdoml black 
dot ; wing beyond this suffused with pale ochroous-yellow, most strongly in 
disc ; two indistinct whitish costal sfcrignl® separated by a blaokish dot beyond 

cilia pale brownish-ochreous. Hindwings fuscous, with a transparent 
patch towards base *, cilia light fuscous, becoming pale yellowish on costa 
towards apex. 

One specimen, Pnndalu-oya, Oeylon, in February (Green). 

Pyrodercet magica n. up. 

ft, 9-12 mm. Head shining metallio bronzy-grey. Palpi yellow, anterior 
edge of terminal joint dark fuscous. Antennas dark fusoous, with broad 
white snbapical baud, basal joint yellow in front. Thorax deep shining ooppery- 
bronsro. Abdomen bronzy-grey. Forewings elongate-lanceolate, long-pointed ; 
deep shining brassy-bronze, basal fourth and apical $ bright deep ooppery- 
purple ; fine transverse bluish- white lines sit £ and beyond middle, second 
interrupted in disc ; cilia dark fuscous, base suffused with ooppery-purple. 
Hindwings dark grey, lighter towards base ; cilia purplish grey. 

Three specimens, Maskeliya, Ceylon, in February (Pole). 

PyroderctB spodochtha n. sp, 

ft 9. 9-10 mm. Head and thorax ochreous, suffusedly mixed with 
ferruginous. Palpi whitish-oohreous, suffused with deeper ochreous, terminal 
joint with dark fuscous subapical ring. Antonn© ochreous-whitisb, ringed with 
dark fuscous or blackish, towards apex with three blackish bands with whitish 
interspaces. Abdomen pale ochreous, Forewiuga elongate-lanceolate, long- 
pointed ; reddwh-ochreous or ferruginous, partially irrorated with fuscous j 
markings whiti*h~ochreous, densely irrorated with blackish or dark fuscous, 
more or less raised in disc ; a somewhat oblique fascia about £ ; an upeurved 
streak from dorsum beyond middle obliquely outwards to § of costa, continued 
along costa to near apex ■ a terminal streak from tornus to apex, usually 
interrupted in middle : cilia grey, round apex beooming light ochreous, at apex 
ferruginous, with short dark grey line before tips beneath apex. Hindwings 
linear, grey, darker posteriorly ; cilia light grey, ochreoos-tinged. 

Sixteen specimens, Kandy, Ceylon, in December and February (Green). Bred 
freely from larvra feeding in resinous masses of a lac Coooid, Tachardia albUuim 
(Green). 

Ppraisrato $omtma n. sp. 

ft, 9 mm. Bead ochreous- white, crown dark bronze. Palpi oohreous- 
whlte, dark fuscous towards base, terminal joint dark fuscous except on basal 
fourth. Antennae oohreous-white. Thorax dark bronzy-fuscous. Abdomen 
giray, anal tuft ochreoos-whifcish, Forewings elongate-lanceolate ; dark fuscous, 
slightly putplish-tinged ? a white vertical fascia at i, narrowed towards costa ; 
a r^odedrtriangular white spot on costa beyond middle, and another Km tornus ; 
Uffia **feer dark fuscous, light** and greyer towards tornus. Hindwings 
db t^tmrfaee pale yeHow-cchwms on basal half i effia grey. 
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One specimen. Peradeniya, Ceylon, in December (Green)* 

OedernaUipodn cj/pris n. sp. 

9* 1 2 mtn, Urnd shining dark bronzy-fuscous, collar to rmili ottered* Palpi 
light oohreoua-reddish, anterior edge and terminal joint internally dark fuscous. 
Antennae dark purplish-fmcous, fringed with long scales above from base to 
near apex. Thorax vermilion- red, m oho thorax posteriorly slenderly edged with 
blackish, metathorax light ochieous-reddiah. Abdomen pur pie* blackish, 
posterior edge of second segment white. Legs purple blackiidi, bristles whitish- 
ochreous, spurs with two or three preoapical bristles. Forewings elongate- 
lancaolate. costa faintly sinuate, vermilion-red ; a small purple black spot in 
middle of base ; a dark fuscous-purple apical patch, occupying nearly £ of 
wing; cilia dark bronzy -fuscous Hindwiugs dark fuscous, basal $ light 
ochnous-yellowish, division suffused ; cilia rather dark fuscous, paler aud 
suffused with pale yellowish towards dorsum. 

One specimen, Kandy, Ceylon, in December (Green). Bred from ctlony of 
lao Cocoid, Tachardia albizsim, on Thevhroma cacao (Green). 

PLU TELLUR. 

Pivnomsuta n. g. 

Head loosely haired ; ocelli present ; tongue developed. Antenna* }, in $ 
moderately ciliated, basal joint moderate, wiihout pecten. Labial palpi moder- 
ate, curved, ascending, with appressod scales, terminal joint shorter than 
second* tolerably pointed. Maxillary palpi obsolete. Posterior tibiae smooth 
scaled. Forr.winga with 2 trom near angle, 4 absent, 7 to apex, 8, y, 10 from 
near 7, 11 widely remote, from before middle, secondary cell and parfciig-vein 
well defined. Hind wings 1, elongate-ovate, cilia j ; 3 and 4 connate, 5 parallel, 
6 and 7 rather approximated, 8 free. 

Allied to Yponomeuta , apparently somewhat earlier in the liDe of development. 

Pronommta wreopia n. sp. 

9. l&'ld mm. Head, palpi, antennro, and thorax whitish -ochreous, suffused 
with pale fuscous. Abdomen light fuscous-reddish. Forewings elongate, ccsta 
moderately arched, apex obtuse, termen nearly straight, rather oblique, rounded 
beneath ; light fuscous or fuscous-ochreous, irregularly strewn with small dark 
fuscous dots ; discal stigmata rather large, dark fuscous ; cilia pale brownish- 
ochreous, tips paler. Hind wings dull fuscous- reddish ; cilia fuscous, tips whitish. 

Two specimens, Hencratgoda, Ceylon, in November (Green). 

Archimaga n. g. 

Head with loosoly appressed hairs ; ocelli present ; tongue short. Antenna* 
L in $ stout, simplo, basal joint short, without pecten. Labial palpi moderate, 
curved, ascending, second joint thickened with rough scales beneath, terminal 
joint shorter than second, acute. Mixillar.y palpi obsolete. Posterior tibiae with 
loosely appressed scales. Fore wings with 2 from $ of cell, 3 from towards 
Angle, 8 and « out of 7, 7 to costa, 10 from near 7 f 11 remote, from beyond 
•riddle, secondary cell abs3nt. Hindwings 1, trapezoidal-ovate, cilia | ; 8 and 
4, connate,, b parallel, 6 and 7 stalked, 8 free. 
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Allied to ffilarographa , of which it may bo a development. 

Archtmaga pyracli* n sp. 

$. 16—17 min. Head biowniah-ochreous, Hides of crown fuscous, collar edged 
with ferruginous. Palpi white, basal joint ochreoua, second joint ochrcous or 
fuscous above. Antewue achroous. TUorax white. Abdomen whitish -oohreous. 
Forewings elongate, somewhat dilated posteriorly, costa gently arched, faintly 
sinuate, apex round pointed, termen deoply and abruptly concave, oblique, 
rounded-prominent beneath ; white, towards dorsum and termen greyish-tinged ; 
dorsum irregularly spotted with dark fuse . us suffusion, extending about £ 
across wing, largest spot praatornal ; six reddish- orange oblique wedge-fehaptd 
strigulaj from posterior half of costa, marked with rather dark fuscous on costa, 
first two larger and more oblique, becoming whitnk-oehreor.s downwards, sixth 
abruptly angulated and running to apex • produced apical area otherwise 
tinged with loaden-grey, and marked beneath with a longitudinal ochroous-ytllow 
blaokisb-cdged bar ; terminal area tinged with whitislfOchreGus ; a black 
pnetermiual dot in middle, and two towards toraus ; cilia whitish -achroous, 
basally brown at apex and yellow beneath it (imperfect). Hii dwings whitish 
oohreous, tinged with grey towards tornus, with a praeierminal series of faint 
grey spots, apex yellower ; cilia whitish -ochreous. 

Two specimens, Maskeliya, Ceylon, in February and March (Pole). 

Irianaua n. g. 

Head with appressed scales ; ocelli present ; tongue short. Antennae £, in 
simple, basal joint short, without peeten. Labial palpi moderate, curved, 
ascending, second joint with appressed scales, sligh'ly rough beneath, terminal 
joiut short, thick, obtuse. Mu xillary palpi obsolete. Posterior tibia* smooth- 
scaled. Fore vi ings w'ith 2 from middle of coll, 3 from 4 from angle, 7 to 
termen, 8 to costa, II nd 10 from near 8, 11 temote, from middle of cell, 
secondary cell well-de fined, Hindwings 1 , ovate, cilia -J ; ft and 4 connate, 5 
somowhat approximated, 6 and 7 rather approximated towards baso, 8 free. 

Allied to fJUarographa . 

Irianasm sapphiropa n. sp. 

17 mm. Hoad dark fuscous, with a bright deep blue bar above middle 
of face, collar and sides of crown pale metallic blue Palpi fuscous, towards 
base whitish-fus ous. Antenna* dark fuscous. Thorax greenish-bronae. 
Abdomen dark fuscous, Forewtngs elongate, posteriorly considerably dilated, 
costa posteriorly moderately arched, apt-x obtuse, termen sinuate beneath apex, 
hardly oblique, rounded beneath ; dark bronsy-fuscous ; basal area within a 
line from i of costa to j of dorsum suffused with golden-green with strong 
purple aftd blue reflections ; four curved outwardly oblique pale metallic-blue 
transverse strigulaj from near middle of dorsum ; two pale metallic-blue oblique 
streaks from costa before middle, white on costa, second touch longer, and two 
others less oblique frem costa bejord middle; a pale metal ic* blue oblique 
streak from beneath costa beyond these, almost or quite meeting a short bluish- 
*Nvery downward streak from apex ; two short streaks from costa before 
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apex first pale metallic-blue, seoond bluish-silvery ; two vertical purplish-leaden 
streaks before and beyond tornus, reaching to above noddle, partially split or 
branohed ; cilia brilliant purple-coppery round apex purplish-grey with blackish 
basal line, with white spots on costal extremities of last two streaks. Hindwings 
dark fuscous, with a paler thinly scaled longitudinal discal patch ; cilia whitish, 
with dark fuscous basal line, towards apex with a patch of fuscous suffusion. 

One speoimen, Kandy, Ceylon, in September (Green). Both in structure and 
type of markings this insect appears to approach the genus Laspeyresia in the 
EpibUmdm , and possibly indicates the origin of that family. 

HUatographa eaminode* n. sp. 

g 9. 12-17 mm. Head, palpi, and antenn© varying from oohreous 
to fuscous. Thorax deep reddish-orange, with three dark purplish-fuscous 
usually broad stripes. Abdomen dark fuaoous. Forewings elongate- triangular, 
costa slightly arched, apex rounded, termen sinuate beneath apex, rounded, 
little oblique ; deep reddish-orange ; basal area with three longitudinal dark 
bluish-leade^-fuscous streaks ; costal edge dark fuscous ; five oblique pale 
blue-mettalio streaks from costa between £ and apex, edged with dark fuscous, 
more or less white towards costa, last two united at apex to form a loop ; 
dorsal $ between £ and tor men irregularly striated with dark purplish-leaden- 
fuscous ; sometimes costal and discal areas much suffused with dark purplish* 
leaden-fuscous ; a short leaden bar on termen below middle, preceded by a 
blackish dot ; a wedge-shaped bluish-leaden-metallio dash on subapical sinua- 
tion, whitish on termen : cilia fuscous, mixed with dark fuscous, and at apex 
and on a subapical spot suffused with ochreous-whitiah, with a dark fuscous 
basal line becoming purplish-metallic on middle of termen. Hindwings dark 
fuscous, darker terminally ; cilia pale fusoous, with dark fuscous basal line. 

Ten specimens, Pundalu-oya, Gammaduwa, and Bangella, Ceylon, in Feb- 
ruary, March, June, and August (Green). 

Larva tunnels into fleshy rhyzomea of cardamom plant causing partial 
abortion of flowering racemes and is a serious pest (Green). 

Saptha tmaragdHis n. sp. 

$ 9 . 16-17 mm. Head brilliant metallic dark greenish -bronze, sides behind 
eyes oohreous -yellowish. Palpi shining golden, terminal joint dark fuscous, 
Anienn© purple-bkckish, with a white patch above at f from base. Thorax 
metallic green, more or less coppery on back. Abdomen dark fuscous. Fore- 
wings elongate-triangular, costa posteriorly moderately arched, apex obtuse 
termen straight, rather oblique, rounded beneath ; blackish ; basal area metal* 
lie golden-green, sometimes with coppery reflections, its edge straight, running 
from £ of costa to £ of dorsum ; traces of an interrupted line of ground colour 
within this, near and parallel to outer edge ; beyond this a fascia of ground 
colour, bisected by a greenish-silvery line, and followed by a white fascia, of 
which the posterior edge is suffused and conneoted with an upourved crescentic 
patch of white suffusion above middle, and expanded near dorsum ; post- 
erior area evenly sprinkled with silvery-whitish scales ; a silvery-metallic W- 
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minal streak) becoming pale-blue on upper half ; cilia shining bluish-grey, 
basal third blackish. Hindwinge dark fuscous, lighter towards base ; cilia pale 
fuscous, on upper half of termen whitish, with dark fuscous basal line. 

Fourteen specimens, Kandy, Oeylon, in August and September (Green). 

Tortricomorpha grammarcha n. sp. 

$ . 23-24 mm. Head whitish-oohreous, hairs of orown mixed with fuscous 
at base, frontal hairs brushed upwards between an term e. Palpi whitish- 
ochreous, second joint externally yellow-orohreous, in front fuscous-tinged 
lateraliy slightly exourved, terminal joint half second, fuscous* Antennae 
fuscous. Thorax brown. Abdomen fuscous, tip whitish-oohreous. Forewings 
elongate, posteriorly considerably dilated, costa gently arched, faintly sinuate, 
apex rounded -obtuse, termen rounded, hardly oblique ; brown ; extreme costal 
edge yellowish from i to middle ; base of dorsum suffused with dark fuscous ; 
a short yellow mark on middle of costa from which an obscurely indicated 
yellowish line proceeds to dorsum beyond middle ; an obscure dark fuscous discal 
spot at j ; a small triangular yellow spot on costa before apex, from which a 
very faintly indicated yellowish line proceeds to termen below middle; a 
terminal senes of cloudy dark fuscous dots ; extreme terminal edge whitish- 
oohreous : cilia fuscous. Hindwings dark fuscous, lighter towards base ; cilia 
fuscous. 

Two specimens, Kandy and Peradeniya, Ceylon, in September (Green). 

Tortricomorpha diphtherina n. sp. 

39 . 22-23 mm. Head whitish-ochreous, crown brownish-tinged, in $ 
with long frontal hairs brushed backwards between antennw. Palpi whitish* 
ochreous, in $ laterally exourved, terminal joint in £ very short, in <? half 
second. Antennae pale ochreous. Thorax whitish-ochreous mixed with 
brownish-ochreous or fuscous. Abdomen pale greyish-ochreous mixed with 
fuscous, in with median lateral whitish-ochreous tufts brushed upwards to 
meet above. Forewings elongate, posteriorly considerably dilated, costa gently 
arched, apex rounded-obtuse, termen rounded, hardly oblique ; rather dark 
fuscous, more or less strewn with brownish-oohreoua scales ; markings brownish 
ochreous, obscurely edged with pale yellow-ochreous ; a basal patch, sometimes 
little marked, its edge running from beyond £ of ooeta to before middle of 
dorsum, bisinuate ; seroioval spots on costa before and beyond middle ; an 
Irregular discal patoh extending from middle to $, in 9 obscured by general 
ochreous suffusion ; a triangular apical spot; some irregular suffused markings 
towards tornus ; a dark fuscous terminal line : cilia whitish-oohreous, brownish- 
tinged except round apex, faintly barred with fuscous. Hindwings fuscous- 
snffnsed with dark f uscous towards termen : cilia whitish* ochreous, with fus- 
cous basal tine* 

Two specimens, Peradeniya, Oeylon, in January and February (Green)* 

Tortrioomorpha »gtma n. sp* 

g * 20 mm. Head and thorax light oehreous-brown> thorax faintly spot- 
Palpi wbitisWchreons, brownish- tinged, terminal 
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joint half second. Antennae pale brown ish-ochreous. AMomen fuscous* 
Forewings elongate, posteriory considerably dilated, costa gen*)y arched, apex 
rounded-obtuse, lerraen rounded, hardly oblique ; ochreous-brown ; base of 
dorsum suffused with fuscous; a nearly straight somewhat irregular thick 
fuscous line from beyond j of costa 1 1 J of dorsum ; a spot of fuscous suffusion 
on middle of costa ; a curved serieB of elongate fuscous spots between reins 
from 3 of costa to tornus ; cilia ochrcous-brown, tips whitish -ochrcous. Hind- 
wings dark fuscous, lighter towards buae ; cilia whitish-ochreous, with two 
faint fuscous lines. 

One specimen, Peradeniyn, Ceylon, in February (Green), 

Anticriitea n. g. 

Head with approved scales ; ocelli present ; tongue developed. Antenna* 
J, in moderately ciliated, basal joint moderate, without pecton. Labial 
palpi moderately long, subascending with approssed scale*, terminal joint shorter 
than second, pointed. Maxillary palpi rudimentary. Posterior tibiae loosely 
scaled above, Forewings with 16 furcate, 2 from angle, 7 to termen, 11 from 
before middle of cell. Hind wings 1, elongate-ovate, cilia j ; 3 and 4 short- 
stalked, 8 connected with 7 beyond cell. 

Not obviously allied to any genus known to me. 

A nticratCH chryaaniha n. sp. 

16 mm Head and palpi deep yellow. Antennae daik fuscous, basal 
joint yellow’. Thorax dark purplish-fuscous. Ab »onr;en dark fuscous, anal 
tuft pale oohreous. F.» rowings elongate, rather narrow, costa gently arched, 
apex obtuse, termen nearly straight, oblique, rounded beneath ; dark purplish- 
fuscous ; markings clear yellow ; a very broad fascia about unevenly 
narrowed towards costa ; a triangular praetornul spot, reaching half across 
wing, and a small costal spot opposite to it : cilia dark purpl sli-f uscous, round 
apex pale yellowish on outer half. Hindwings thinly clothed with hsirscalfis, 
dark fuscous, slightly purplish-tinged ; a patch towaidsbase obacuroly suffused 
witli whitish yellowish; cilia purplieh-f uscous with darker suffused subbasal line. 

One specimen, Maakeltya, Ceylon (Pole), 

Stachyoth n, g. 

Head with loosely appressed scales ; ocelli present ; tongue developed. 
Antenna? J, in £ pubescent, basal joint short, with dense pec ten of scales* 
Labial palpi moderately long, subascending thickened with rough scales 
anteriorly, terminal joint as long as second, pointed. Maxillary palpi short, 
porrected scaled, Posterior tibia* clothed with long hairs above. Forewings 
with 2, 3, 4 approximated from angle, 6 absent, 7 to termen, 8 and 9 short* 
stalked, 11 widely reraoto, from before middle of cell, Hindwings 1, elongate* 
ovate, cilia % ; 3 and 4 connate, 6, 6, 7 parallel, 8 free. 

Perhaps related to the New Zealand genus Orthenche $. 

Stachyotis qrichrym n. sp. 

£* 19 mm. Head white, face sprinkled with grey. Palpi white, second 
joint greyish-tinged and irrorated with blackish, terminal jo. at with subtotals 
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median, and apical ring* of blackish irroration. Antennas grey ringed with 
whitish. Thorax whitish tinged and sprinkled with fuscous. Abdomen 
whitish-oohreous. Forewings elongate, rather narrow, posteriorly somewhat 
dilated, costa gently arched, apex round-pomtod, termen concave, oblique ; white, 
partially tinged and irregularly irrorated with fuscous, with scattered blackish 
strigulee ; anterior $ of costa regularly strigulatcd with blackish ; three irreg- 
ular brassy-golden fascia) edged with pale fuscous, first subbasal, obsolete on 
costa, second somewhat before middle, third at narrow and more or less 
interrupted ; a small fuscous spot on costa at f : cilia ochreous-o range, external- 
ly with three rows of dark purple-fuscous points. Hindwings pale grey ; cilia 
grey-whitish. 

One specimen, Maskeliya, Ceylon, in December (Pole). 

Tinetp*. 

Opoatega zdopa n. sp. 

$. 5 mm. Head and thorax white. Antennas light grey, oyecap white. 
Forewings lanceolate ; white ; a broad dark fuscous anterior fascia, on costa 
extending from i to middle, much dilated downwards and on dorsum extending 
from near base to near tornus, a fine dark fuscous irregular line from $ of costa 
to termen beneath apex, area beyond this fuscous ; a minute black apical dot : 
cilia light greyish-ochreous. Hindwings light grey ; cilia whitish groy-ochreous 

One specimen, Pundalu-oya, Ceylon, in May (Green). 

Gracilaria periapbma n. sp. 

<J9« 7 — 8 mm. Head bronzy-ochreous, face white. Palpi white. An- 

tennae grey. Thorax bronzy-ochreous. Abdomen grey, anal tuft whitish- 
oohreous. .Legs fuscous banded with white, middle tibia) not thickened. 
Forewings narrow lanceolate ; bronzy«K>chreous, sometimes much mixed with 
dark fuscous ; four costal and three dorsal oblique white wedge-shaped streaks, 
more or less edged with dark fuscous, first costal from before middle, fourth 
almost vertical, first dorsal from near base, second somewhat beyond first 
costal, third tornal ; a black apical spot : cilia pale grey, at apex with a white 
hook edged above with a black lino and beneath with an oohreous bar. 
Hindwings and cilia light grey. 

Two specimens, Maskeliya, Ceylon, in April (Pole). 

Orobylophora ataforia* n. sp. 

6— fi mm. Hoad, antennae, and thorax shining white. Forewings 
lAnceolate ; shining white ; three oblique slightly converging dark fuscous lines 
from eosta beyond middle, directed towards tornal spot but not reaching it, 
space between two anterior pale whitish-oohreous ; a round dull golden- 
metallic raised tornal spot, edged laterally with blackish, and anteriorly faintly 
ringed With pale yellowish ; cilia oohreous- whitish, with three fine fuscous 
lines, innermost dark fuscous. Hindwings and cilia whitish. 

Three specimens, Peradeniya, Ceylon, in July (Green). Iiarva mines huge 
blisiardifce patches (several larvae in one blister) in leaves of Plumbago oapatw*, 
Sepaxating the cuticle from the nndersorfaco of the leaf (Green). 

■ U . i i k fa •• 4 V 
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Tonsa oitrorrhoa n. sp, 

$, 16. mm. Head white, loosely rough-haired on crown but not tufted, 
faoe pale yellow. Palpi, autemim, thorax, and abdomen pale whitish-yellow. 
Forewinga elongate, narrow, terminally dilated, costa slightly sinuate, apex 
round-pointed, termen concave, rather oblique, tormis prominent, round- 
pointed ; white, with serieB of pale fuaoous transverse atrigube between veins ; 
oostal half except towards termen, and veinB on terminal area suffused with 
pale brassy-yellow ; margins of cell, and tornal veins dotted with dark fuscous ; 
minute blackish dots at apex and tornus : cilia whitish, becoming pale yellowish 
posteriorly, with a dark browniah postmodian line. Hindwings whitish, toward# 
apex yellowish-tinged and with a few grey atrigulte ; cilia white. 

Two specimens, Hantane, Ceylon, in March (GreenJ. This is very closely 
allied to the other known species, but shows slight structural as well as super- 
ficial differences. The neuration i» misinterpreted in my description of the 
generic characters when dealing with the Australian 7\ purella , and should 
be as follows Forewings with 2 and 3 stalked from angle and approximated 
throughout, 4 absent, 6 connate or short-etalked with 2, 6 from middle of 
transverse voin, 7 and 8 approximated at base or connate, 7 to termen, 9 absent, 
10 absent, 11 from boyond middle of cell. Hindwings with 2 widely remote 
from angle, 3 and 4 short -stalkod from angle, fj from middle of transverse 
vein, 6 from angle of coll to beneath apex, 7 absent, 8 closely approximated to 
cell and base of 6, then diverging, 

Struthisca n. g. 

Head loosely scaled ; ocelli absent ; tongue absent. Antenna? in £ bipec- 
iinated or plumose to apex, basal joint short, thick. Labial palpi rather or very 
short, slender, loosely scaled, pointed. Maxillary palpi obsolete. Posterior tibise 
smooth- scaled. Forewings with lb furcato, 7 and 8 stalked or approximated, 7 
to apex or costa, 9 absent, 11 widely remote, from middle of cell, secondary cell 
aud parting-veins defined, Hindwings J, elongate-ovate, cilia 1 ; 5 absont, 6 and 
7 short-stalked or approximated, 8 free. 

Type 8. mUrarcha . This genus is a development of Melamia, and shows 
analogous variability of structure, but is easily separable by the absence of a vein 
in both forewings aud hindwings. 

Struthisca holoscia n. sp. 

#. 13 — 15 mm. Head, palpi, antennee, thorax and abdomen grey ; palpi very 
short ; antennal pectinations extremely long, j of length of antenna?, Forewings 
moderately elongate, costa moderately arched, apex round -pointed, termen very 
oblique, slightly rounded ; 7 and 8 stalked ; grey, obscurely mottled with rather 
dark fuscous : cilia grey, mixed with rather dark fuscous, Hindwings and cilia grey. 

Three specimens, Maskeliya, Ceylon, in February (Pole), 

Struthitca mwocentra n. sp. 

# 9. 13-18 mm. Head ochreous. Palpi very short dark fuscous. An- 
tenxwe in $ fuscous, pectinations 4 in J pale ochreous, Thorax and abdomen 
pale greyish-ochreous. Forewings elongate, costa gently arched, apex round- 
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pointed, termen very obliquely rounded ; pale greyish-oohroous, costal edge yel- 
lo wish-tinged ; a round blackish spot towards dorsum before and one in disc 
slightly before middle ; a blackish bar from middle of dorsum, reaching nearly 
half across wing, sometimes incomplete ; a fuscous fascia from costa before apex 
narrowed downwards and not reaching fcornus ; a series of black dots along 
posterior half of costa and termen : cilia whitish-ochreouH, Hind wings light 
fuscous ; cilia whitish-ochreous, 

Three specimens, Kandy, Ceylon, in March (Green). 

Struthiaca thraniti s n. sp. 

£ 15 mm., 9 26 mm. Head pale oohreous-yellowieh. Palpi short, pale 
ochreous, mixed with dark fuscous except towards apex. Antennae pale ochre- 
ous, in 9 mixed with fuscous, pectinations in £ 3. Thorax fuscous, patagia in 
$ whitish -ochreous. Abdomon pale ochreous, suffused with fuscous on sides 
and posteriorly, anal tuft pale ochreous. Forewings elongate, posteriorly di- 
lated, costa moderately arched, apex obtuse, termen slightly rounded, rather 
strongly oblique ; in $ whitish-ochreous sprinkled with dark fuscouB, in $ 
whitish-fuscous coarsely strigulated with dark fuscous ; base of costa dark 
fuscous ; a straight dark fuscous fascia from beneath costa before middle to 
middle of dorsum ; a roundish spot of dark fuscous suffusion in disk beyond J ; 
in $ two or three dark fuscous strigul® towards apex : cilia in $ whitish- 
ochreous, in 9 whitish -fuscous. Hind wings and cilia light fuscous. 

Two specimens, Maskeliya, Ceylon, in March (Pole). 

Struthisca siderarcha n. sp. 

15—17 mm , 9 22 mm. Head fuscous, crown mixed with pale ochreous. 
Palpi moderate, pale ochreous mixed with dark fuscous. Antenn© pale ochreous, 
in 9 mixed with fuscous, pectinations in £ 6, fuscous. Thorax purplish- 
bromsy- fuscous. Abdomen fuscous. Fore wings moderately broad, more elon- 
gate in 9 , costa moderately arched, apex rounded, termen obliquely rounded ; 
in $ purplish-bronzy -fuscous, in 9 metallic bluiah-leademfusoous, in both 
sexes coarsely strigulated with dark fuscous • a moderate dark fuscous fascia 
from l of costa to middle of dorsum ; a dark fuscous bar from costa at §, 
reaching half across wing : cilia purplish-fuscous, Hindwings bronay-fuscous, 
darkor posteriorly : cilia purplish-fuscous. 

Four specimens, Maskeliya, Ceylon, in February (Pole). 

Melasina Boisd. 

Characters extended as follows : Forewings sometimes with 8 and 9 stalked, or 
9 and 10 stalked, or 9 and 10 out of 8, or all veins separate. These differences 
are probably usually available for specific discrimination, but are not always 
constant even specifically, and the species exhibiting them, which agree Well 
together in other structural characters and superficially, must properly he 
inoluded in the same genus. 

Melasma ietraspila n. sp. 

mm. Head light oohreotts-yellowish, Palpi short* fuscous. An- 
temwjpale ochreous mixed with fuscous, pectinations 8* Thorax ochreous- 
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whitish, shoulders suffused with fuscous. Abdomen pale greyish-oohreous, 
Forowings elongate, posteriorly dilated, costa moderately arched, apex rounded, 
termon obliquely rounded ; 9 and 10 out of 8 ; ochreous- whitish, thinly strewn 
with fuscous strigul® ; costal edge suffused with ochreous ; a moderate 
fuscous spot on base of oosta and two on costa at i and f, reaching half 
across wing, enclosing pale dots on costa ; a fuscous spot on middle of 
dorsum, reaching £ across wing : cilia ochreous- whitish, on costa spotted with 
fuscous. Hindwing8 pale greyish -ochreous ; cilia ochreoue-Whitish, basal half 
more ochreous. 

Two specimens, Pcrndeniya and Koolanda, Ceylon, in June and October 
(Green). 

Melasina autadelpha n. sp. 

22 — 25 mm. Head light oohreous-yellow, face fuscous. Palpi very short, 
fuscous. Antennas pale ochreous, pectinations 1J, Thorax pale fuscous, an- 
teriorly suffused with darker. Abdomen light fuscous, Forowings moderately 
elongate, rather dilated posteriorly, costa moderately arched, apex rounded, 
tormen obliquely rounded ; 9 and 10 out of 8 ; pale fuscous, indistinctly 
moLtled with darker ; cilia whitish-fusoous. Hindwinga pale fuscous ; cilia 
pale greyish-oohreous. 

Three specimens, Koni, Burma (Manders). Very similar superficially to 
M, ochroooma, but structurally distinct. 

Meltmna platyzona n. sp. 

9. 18 — 21 mm. Head whitiah-ochreous, sides with a few dark fuscous hairs. 
Palpi moderate, whitish-oohreous, second joint irrorated with dark fusootis. 
Antennas pale ochreous. Thorax pale yellow-ochreous, more or less mixed 
with fuscous and sometimes with dark fuscous. Abdomen pale ochreous 
or whitish-ochroous. Forewings moderately elongate, costa moderately 
arched, apex rounded -obtuse, termen obliquely rounded ; 8 and 9 stalked ; 
ochreous-white, with a very few scattered dark fuscous scales ; three brownish 
faaoise irrorated or suffused with dark fuscous ; first broad, basal, Outer edge 
somewhat oblique ; second broad, from middle of costa to before tornus ; 
third narrow, terminal, irregular and more or lew interrupted: oilia ochreous- 
white, with a few dark fuBcous scales. Hindwings light brassy-grey ; oilia 
ochreous-whitish, with traces of a fuaoous shade. 

Four specimens, Peradeniya and Galboda, Ceylon, in August and December 
(Green). 

Melasina energa n. sp. 

$. 20-23 mm. Head pale oohreous, somewhat mixed with dark fuscous, 
Palpi moderately long, dark fuscous, terminal joint pale ochreous, Antennw 
pale oohreous, pectinations in $ 5. Thorax pale oohreous mixed with fuscous 
and dark fuscous. Abdomen pale fuscous, anal tuft pale ochreous. Fore wings 
moderately elongate, costa moderately arched, apex rounded ^obtuse, iennen 
obliquely rounded ; 9 and 10 usually stalked * whitish -ochreous irrorated with 
fuscous, and strewn with coarse irregular dark fuscous siriguto, sometimes little 
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marked ; dark fusoous suffusion appearing to form a basal patch, a fascia from 
i of costa to near dorsum beyond middle, an oblique streak from costa beyond 
middle reaching half across wing and terminating in a darker discal spot, and a 
subterminal line, but these arealJ very ill-defined and sometimes little marked; 
cilia whifciah-oohreous with two fuscous shades, outer half barred with fus- 
cous. Hindwings pale fuscous, sprinkled with darker ; cilia whitish-ochreous 
with two fuscous shades, sometimes very faint. 

Ten specimens, Peradeniya, Tangalla, and Yaiiyantotn, Ceylon, in March, 
April, and June (Green). 

Ermnetu melanattra Meyr. 

Twenty-three specimens, Udagama and Peradeniya, Ceylon, in February, 
March, and November (Green). Bred in plonty from decaying bark of dead 
Mevea brazUiewiH (Para rubber) in February (Green) ; perhaps, however, like 
other feeders on dead wood, it may not be particular as to the kind of tree. 
Originally described from Fiji, and I have it from Funafuti, 

Epactri * n. g. 

Head rough-haired ; ocelli present ; tongue absent. Antenna) somewhat 
over 1, in $ thick, filiform, simple. Labial palpi moderately long, subasoend- 
ing, with approssed scales or somewhat roughened beneath, terminal joint 
shorter than second, somewhat pointed. Maxillary-palpi several jointed, 
foldod. Posterior tibiae clothed with long hairs. Forewings with 2 from 
before angle, 7 to costa,' 11 from before middle, secondary cell indicated, 
Hindwings under 1, ovate-lanceolate, cilia 1^ ; 2 remoto, 3 and 4 approximated 
from angle, 6 absent. 

Allied to 7Yw«a, but distinguished by the long antennue and absence of vein 
6 of hindwings. 

Bpactrig melancho-kt n. sp . 

$, 12-13 mm. Head blackish -fuscous. Palpi rather dark fuscous. Antennae 
whitish-ochreous, basal joint blackish -fuscous. Thorax blackish-bronze, apex of 
patagia and posterior extremity pale ochreous-yellow. Abdomen pale ochreotw. 
Forewinga elongate, narrow, costa gently arched, apex round-pointed, termen 
extremely obliquely rounded; pale ochreous-yellow; markings rather dark 
fuscous ; a thick streak along basal l of costa, dilated near base, posteriorly 
oonfluent with an irregular antemedian discal spot ; a dorsal mark near base, and 
a short streak along dorsum before middle ; a spot on middle of costa ; an 
irregular elongate spot beneath middle of disc ; an irregular subquadrate blotch 
from costa about enclosing a costal spot of ground colour, and reaching f 
across wing, its lower angles connected with median discal spot and terminal 
streak respectively ; a narrow streak along termen : cilia whitish-ochreous 
Hindwings pale grey ; cilia whitish-grey-ochreous. 

Two specimens, Maakeliya, Oeylon, in February and March (Pole). 

Ghrytoryeii* tpmma n. sp. 

';)!:^;V484|itiiitt fc Head oehreoiw-yeSW. Palpi dark fuscous Antennw pale 
Thorax dark purplish-fuscous, Abdomen bronsy- 
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fuscous. Forcwings elongate, rather narrow, costa moderately arched, apex 
round -pointed, term on extremely obliquely rounded ; shining ochreous-yeliow ; 
a rather narrow dark purplish- fuscous basal fascia ; costal edge slenderly sufftiS* 
ed with dark fuscous to near middle ; a more or less undefined fuscous terminal 
fascia, anterior edge irregular, running from of costa to tornus : cilia pale 
yellowish irro rated with fuscous and dark fuscous. Hindwings bronzy*fuscous, 
sometimes posteriorly dark fuscous ; cilia pale fuscous. 4 

Two specimens, Maakeliya and Yatiyantota, Oeylon, in March (Pole, Green). 
Very closely allied to some of the Australian species of the genus, yet apparently 
distinct ; it diffors from all by the rather narrow dark basal fascia, the Aus- 
tralian species haviug either a broad fascia or else only the extreme base dark. 

Monop is dicycla n. sp. 

U mm. Head whitish-oehreous. Palpi dark fuscous, tip whitish-ochreous. 
Antennae dark fuscous, paler towards apex, basal joiul whitish-oehreous. Tho- 
rax whitish-oehreous, patagia dark fuscous. Abdomen grey. Forewings lance- 
olate ; 7 and 8 stalked ; fuscous mixed with dark fuscous ; discal impression 
paler and thinly scaled, surmounted by a pale ochreous-yellowish mark ; two 
connected light ochreous-yellow semicircular dorsal spots, extending from near 
base almost to tornus, not reaching half across wing, with a small dark fuscous 
spot lying between them beneath discal impression : cilia ochreous-yeliow 
sprinkled with dark fuscous, llindwings grey ; cilia paio grey, 

Ono specimen, Maskoliya, Ceylon, in February (Pole). Allied to forrugineiUij 
Hb. 

Monopis tripetala n. sp, 

9. 17 mm. Head white, side tufts dark fuscous with pale ochreous tips. 
Palpi fuscous, terminal joint pale ochreous. Antenna* pale ochreous. Thorax 
dark bronzy-fuscous. Abdomen light ochreous. Forewings elongate, rather 
narrow, costa moderately arched, apex round-pointed, termen oblique, slightly 
rounded; 6, 7, 8 separate ; dark purple-fusoous ; three semioval ochreous- whitish 
blotches, first largest, extending on dorsum from near base to middle, and 
reaching jj across wing, second extending on costa from before middle to } and 
reaching nearly half across wing, third extending on dorsum from $ to tomuft 
and reaching £ across wing : cilia dark fuscous, beneath tornus ochreOusMVhitish. 
Hindwings whitish-oehreous suffused with pale bronzy-fuscous ; cilia whitfch- 
oohreous. 

One specimen, Peradeniya, Ceylon, in December (Green). Allied to the 
Australian M. meliorella. 

Tinea brmhyddora n, sp, 

$ . 15 mm. Hoad ochreous- fuscous mixed with blackish. Palpi rather dark 
fuscous. Antennas pale oohreous-yellowish, basally mixed with dark fuscous. 
Thorax pale yellow, anterior third dark bronzy-fuscous. (Abdomen broken.) 
Forewings rather broadly lanceolate ; dark bronzy-fuscous ; markings pale 
ochreous-yeliow ; a patch occupying basal $, its edge acutely angulated near 
costa, beneath this slightly concave j rest of costa marked with eight short 



INDIAN MICBO-LEPIDQPTERA. 


m 


Oblique Btrigulffi ; a slender waved streak along iermen, on lower half dilated 
into a triangular spot : cilia pale ochreous-yellow, at apox with two dark fuscous 
hooka. Hindwings whitish-groy, more ochreous-whitish towards base ; cilia 
ochreous-whitish. 

One specimen, Maskeliya, Ceylon, in March (Pole). 

Tinea pachy epila u. sp. 

lu-14ram, Headlight greyish-ochreous. Palpi and antennae light 
fuscous. Thorax light grcyish-ochreous, sprinkled with fuscous. Abdomen 
greyishochroous. Forowings elongate, narrow, costa gently arched, apex 
round pointed, termen extremely obliquely rounded *, light gveyish-ochreous 
sprinkled with fuscous ; a round fuscous spot in disc near base ; stigmata re- 
presented by round rather dark fuscous spots, first diseal largest, plical beneath 
and sometimes confluent with first discal, an additional spot beneath and more 
or less confluent with second discal : cilia pale groyish-ochreous, somewhat 
mixed with light fuscous towards base, becoming oobreous-whitish towards 
tips. Hindwings bronzy-grey ; cilia pale bronzy-grey. 

Three specimens, Peradcniya, Ceylon, in March (Green) ; but also statod by 
Mr. Green to be common in every bungalow throughout the island. Larva 
case-bearing, feeding on flannel, fur, <&c., all the year round (Green); case 
relatively large, fusiform-cylindrical, composed of silk covered with grains of 
sand and fragments of cinder and brick-dust. 

Nemotois caryhmth n. sp. 

$ $. 18-15 mm. Head in $ dark indigo-grey, in 9 face metallic-grey, 
crown ochrcous-yollowiah. Palpi ochreous, hairs dark fuscous. Antennae in $ 
white, towards base dark fuscous and thickened with metallic-blue scales, in J 
whitish ringed with dark groy, basal half much thickened, with purplo-fuscous 
scales, uppermost dark fuscous and terminating abruptly. Thorax in $ dark 
purplo*bronzy»fusoou8, in $ bronzy-grey margined with orange. Abdomen dark 
grey. Forewings elongate, posteriorly dilated, costa moderately arched, apex 
obtuse, termen rather strongly oblique, slightly rounded ; bright orange ; a shot 
silvery-metallic longitudinal streak from buse above middle ; a rather narrow 
direct fascia of ground colour, in $ nntemedian, in $ median, enclosed by two 
bluish-ailvery-metalUc lines, second finely edged anteriorly with dark fuscous, 
and interrupted by an orange dot above middle ; wing beyond this wholly bright 
coppery-purple, in 9 mixed with blackish-fuscous ; cilia in $ purple-bronzy, in 
9 dark purple-fuscous. Hindwings rather dark purpliah-grey, darker and 
more purple in 9 ; cilia grey. 

Six specimens, Peradcniya and Kandy, Ceylon, in July, August, and Decem- 
ber (Green), 
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A VISIT TO NARCONDAM. 

By 

B. B. OSMABTON, I*FJ3. 

Narcondam is a small solitary island situated in the Andaman Sea in 
Lat. 13°-26'. It is well out of eight of land, the nearest being the Great Cocos 
and North Andaman Islands, both about 80 miles distant to the north-west and 
west, respectively. 

The island is about soven miles iti circumference and the central peak reaches 
a height of 2,200 feet above the sea. 

It rises abruptly out of a doep sea from over 500 fathoms and its origin is cer- 
tainly volcanic, though there are no signs of a crater or of any recent voloanic 
activity. 

It having been decided that the forest growth in Narcondam should be 
explored with a view to ascertain whether any of the valuable Andaman Padouk 
( Pteroearpug dalberciioidm') occurred there, I gladly availed myself of the 
opportunity of visiting such an interesting and unfrequented island. I spent 
five days, October 1st to Gth, camped on the island in company with my friend 
C. Gilbert Rogers during which time we thoroughly explored a great part of 
the island, ascending the central peak, as well as circumnavigating the island in 
a nine foot canvas canoe. 

The whole island is clothed more or loss densely with forest from coast line to 
summit. In places the jungle is almost impenetrable ; in others one can move 
about freely in the dense shade afforded by palms (ohiefly Cary of a thitu) under a 
lofty canopy of huge forest trees including immense figs but no Padouk or 
other valuable timber. 

Fresh water is not to be found anywhere on the island except at a spot near 
the north-east comer where thore was a small pool in the bed of a (stream which 
however would certainly be dry from November to April. Most of my time 
was devoted to a study of the birds which, however, I found to be scarce both 
in species and individuals 

Altogether seventeen kinds were obsorved, of which at least seven are only 
seasonal visitors. 

The following short account of the birds obtained may be of interest ; — 

(1). Rhytidocero * narcondami (The Narcondam Hornbill). 

This Hornbill is, as is well known, peculiar to Narcondam whore it was dis- 
covered by Hume in 1873. I found it fairly numerous in the high forest which 
clothes the lower slopes of the mountain down to the coast. 

They are both noisy and fearless and from their conspicuous black and white 
colouration are bound to attract the attention of the most unobservant. 

I found them feeding exclusively on figs, and such trees in fruit formed a 
centre of attraction to the birds who resorted to them from far and near. By 
standing under such trees any number of shots could be obtained* I secured 
altogether ten specimens which were carefully skinned and preserved. Five • 
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times that number might easily have been shot but I refrained from killing mom 
owing to the rarity of the species. This Hornbill, restricted as it is to an ares 
of under three square miles must be, judging from the number of individuals, 
one of the rarest, if not the rarest, bird in the world. 

At a liberal estimate there cannot he more than about 200 Hornbills on 
Narcondam. 

(2). Palcrormt magmrottris (The Large Andaman Paroquet), 

This Paroquet which is so common in the Andamans is also fairly numerous 
on Narcondam, It keeps chiefly to the top of lofty trees and is difficult to 
procure. 

The only species of Paroquet previously recorded from this island is P. tytlen 
(The Bed-cheeked Andaman Paroquet), 1 know this species well but neithei 
heard nor saw anything of it— so I am inclined to think a mistake was made and 
that the only species is P. magnirotfris. 

(if). Aracmcthra andamanica (The Andaman Sun -bird). 

This little honey-sucker is the commonest bird on the island. It chiefly fre- 
quents the coast. 

(4) . Myrigticivora bicolor (The Pied Imperial Pigeon). 

This fine conspicuous pigeon is fairly common especially near the shore. 
Mr. A. 0. Hume says it is only a seasonal visitor, though on what grounds 
I do not know. I should not be surprised to find it proved to be a 
resident, 

(5) . Halcyon pilcata (The Black-capped Kingfisher), 

I saw only two specimens of this beautiful Kingfisher, so it is presumably 
rather rare. 

(6) . Collocalia innorninala (Hume*s Bwiftlet). 

I saw a number of these Hwiftlets hawking flies around the summit of 
the mountain. They probably breed in the caves along the south coast of the 
island. 

(7) . Lepterodius nicer (The Eastern Reof-Heron). 

This Beef- Heron is fairly common along the coast, 

(8) . Haliactm leucogattcr (The White-bellied Bea- Eagle). 

I saw a pair, as well as a young bird in immature plumage. 

(9) . A$tur (?) species. 

I saw two small hawks circling around the top of the mountain. They 
resembled Attur in their flight. They may have been merely accidental 
visitors. 

(10) . Chalcaphapt indiva (The Bronze-winged Dove), 

I shot a single specimen of this dove, the only one I saw. It is apparently 
vefy tare. 

01). Eudynamit honoraia (The Indian Koel). 

I heard and saw a good many Koel. They are undoubtedly, as in the Anda* 
mans, only cold weather visitors. 
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(12) . Hirundo ruxfica (The Swallow), 

Common along the shore and near the summit. Migratory. 

(13) . Motacilla mdanojte (The Grey Wagtail). 

(14) , Limoniflromus indicun (The Forest-Wagtail). 

(15) . Streptilas inlerprs* (The Turnstone), Winter migrants. 

(16) . Totanug hypohucax (The Common Sandpipei). 

(17) . Ateropn phillppinu * (The Blue-tailed Beo-eater). 

Among mammals I found two species of Fruit Bats. The Nicobar Flying-Fox 
( Pteropu « nicobaricus) and another smaller species, as well as a rat which appeared 
to be semi-arborcal in its habits. Of reptiles Varanui mlvaior (The Ooylon 
Monitor) was very common, especially near the shore. They use their powerful 
tails in self-defence, inflicting a nasty blow upon any one approaching them 
incautiously from behind. 

Skinks of various sizos were also very common as well as Calotn sp. and a 
beautiful little green lizard provided with suctorial feet. 

We also obtained a snake but no frogs or toads. 

The ground was, as is usual on such islands, alive with hermit crabs of all 
sizes, and large whitish land crabs were to be found in holes at the root of some 
of the larger trees. Mosquitoes were fortunately very rare owing no doubt 
chiefly to the absence of fresh water. 

I saw a couple of scorpions under fallen wood. 

The forest belongs to the tropical evergreen type and some of the trees 
attain very large dimensions both in girth and height. Figs are very numerous, 
and it is no doubt largely due to this fact that so large a number of fruit- 
eating birds can support themselves all the year round on so small an area. 

Towards the summit of the mountain the tree growth becomes stunted and 
the vegetation alters markedly in character, such genera as StrobilanUm , 
JSwhymnthus and Begonia being represented, which recall the flora of the 
eastern temperate Himalayas. 

The tomperature at the top of the mountain at midday was 74° in the flhadt?, 
that at the bottom under similar conditions boing 82°. 

1’ho view from the top was most impressive, commanding as it does the whole 
of the islatid, which is spread out at one's feet, surrounded by the l imi tless 
ocean. 



623 


THE OULICID FAUNA OF THE ADEN HINTERLAND, 
THEIR HAUNTS AND HABITS. 

By W. S. Patton, m.b. (Edin,), Lt., 

(With Pi.atks A, B, C, D, and a Map.) 

{Read before the Bombay Natural History Society on 31a£ Auy. 1905.) 

The following paper is the outcome of a year’s study of the Culicidas of 
the Aden Hinterland, the notes for which were made when serving with a 
Native Field Hospital. 

One could not help being struck with the large numlier of men who suffered 
from a very severe type of malaria, and yet nothing was known about the 
species of Anopheles that was carrying the malaria parasite. It was this that 
led me to investigate the matter, studying, more particularly, the Anopheles 
mosquitoes that are to be found in the District. 

As an introduction a short description of the journey from Aden to D’thala, 
the furthest British Post in the Hinterland, is given, as a very vague idea exists 
as to where the Hinterland is, judging from the addresses of many letters 
received there. 

The Hinterland can bo roughly described as that part of Southern Arabia, 
outside Aden, under British Protection, stretching from Point Murad, on the 
Gulf of Aden, inland in a north-easterly direction passing Kataba, the Turkish 
frontier town, 9 miles from D’thala, to the Great Arabian Desert. 

This boundary has already been delimitated and is roughly about .‘100 miles 
long ; from here the boundary, yet to bo mapped out, stretches in an easterly 
direction reaching the coast north-east of Aden. 

After leaving Aden, the first halt is made at Sheik Othaman, where there 
is a rest camp on the further side of the town. Sheik, 9 miles from Aden, 
has a population of about 7,000. The country house of the Resident iB here, 
situated in a thickly wooded garden. 

The road from Sheik to Bir Said Ali, tbo next post about 12 miles from Sheik, 
crosses a sandy desert. It is a very tedious and trying march in the hot weather. 

There is a Standing Camp at Bir Said Ali and good drinking water can be 
obtained from the wells dose by. 

Salim, 11 miles further, the next halting place, is situated about 200 yards 
from the Wady os Saghir. It is a most undesirable spot, exceedingly hot and 
sandy, and is infested with camel ticks, mosquitoes and sand Hies. 

Next morning, trekking almost due north, the Wady Tiban is met at Silula, 
after leaving it on the left, the villages of Zaida, Shaka, and Al Anad are passed, 
from which last, Nobat Dakin, the next post, comes into view. 

Nobat, 1,100 feet up, is situated on a spur, about $ mile above the Wad,y 
Tiban. It is the head-quarters of the lines of communication, consisting of 
a large Supply and Transport Dep6t with a detaohment of Native Infantry 
under a British Officer. 
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TJ»4 next march to El MQloh, 14 mile* from Nobat, is op th« dry bad ot tha 
Sailah Bileh lor 7 miles, then the track leaves the bad and passes over th« 
hills to El Milleh. 

El Hilleh, where there is a small blookhonse, is situated on a plain, just 
above a dry river bed. There w a legend attached to some graves, within a 
lew hundred yard* of the camp, that they belong to some sailors who were 
shipwrecked close by. 

El Milleh to Hardeba, is a stage of 12 miles over a good track ; about 8 miles 
from El Milleh, looking due east, two miles from the path, one sees the Fort 
of ttulek, the centre of the late Kotaibi Operations. 

Hardeba is situated on the Saileh Hardeba, and has a good water-supply 
from a perennial spring below the Fort. The path onwards to Rhado, the 
next halt, a nine-mile march, is along a dry bed, which in parts is thickly 
wooded and rather picturesque for this part of Arabia. It is exceedingly 
unwise to encamp in the river bed during the rainy season, as mountain torrents 
swelled by the storms in the mountains above make their appearance without 
much warning and wash everything before them. 

Rhado brings one on the 7th evening to the foot of tbe D'thala hills and the last 
march is accomplished by ascending either the Kuraba or the Robart Pass. 

D’thala, a plateau 5,000 feet, named after the village, is situated at the foot of 
the Jebaf Range. The climate is salubrious and compares favourably with 
Indian stations such as Poona. The weather is bracing from December to March. 
The rainy season consisting of June, July, and August are delightful months* 
They are characterized by frequent afternoon thunderstorms, seldom raining 
continuously but lasting for about two hours. The average rainfall is moderate, 
amounting to about 20 inches. 

After this short introduction, I will take up the detailed description of the 
various mosquitoes, starting with the Anopheles. The accompanying skeleton 
map of the Hinterland has the names of the different species marked on it. 
It is especially intended to show the distribution of the various Anopheles 
Mosquitoes that are found in the country. 

After examining some hundreds of specimens of the five Arabian Anopheles, 
I came to the conclusion they were distinct species for the following reasons 

(1) The adult females differ from the descriptions of all the known 
Anopheles. 

(2) The eggs and larvie are distinct from any that have yet been de- 
scribed. 

Thanks to the excellent works of Captain James, Dr, J. W. W. 

Stephens and Lieut* 8. R. Christophers, I3C3-, on the eggs and lame of most 
of the Indian Anopheles, one is able to say a species of Anopheles is a distinct 
one, If a definite difference between the eggs and the lame of any two aperies 
can be shown to exist. 

It will be noted the five Anopheles are named after different parts of the 
country, thus enabling anyone to locate these species, 
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Anopheles arariensi* i*. sp. 

Palpi, tlirse whits bands, remainder brown, thorax monldy with silvery hair* 
like curved scales. Abdomen brown, covered with dark hairs, tegs banded 
stall joints. 

Female .—Head black, occiput and nape covered with brown upright forked 
scales. Long curved silvery hairs project over the eyes and clypeu*. Scattered 
over the back of the head there are a few narrow curved and spindle-shaped 
scales. 

Palpi (Fig. 1) are not densely scaled and show three white bands including 
the apices, The lowest band is about a third of the way up the palpus and 
is intermediate in sire. The central band is the smallest and the apical the 
broadest. Proboscis brown with yellow apex. Olypeus dark-brown, antennie 
are dark with silvery hairs, the basal joint being large and globular. 

'1 borax light brown, anteriorly there are a few dark, forked and spindle* 
shaped scales. Scattered over the dorsum there are long and short hair-like 
curved scales. Prothoracio lobes have a few hairs on them. 

Abdomen has no scales on either surface, but long brown hairs. 

Wing (Fig. 2) is spotted, with oosta showing 7 dark spots, four long and 
three short. Subcostal vein has two dark spots below the fifth and sixth 
costal spots. The 1st longitudinal has four black spots, the second is divided 
into two, sometimes three. The 2nd vein has two black spots on main stem, 
two on upper and three on lower stem of each branch— often one spot i* 
wanting on each. The 3rd vein has two small patches near its origin and one 
near its termination-~this is most constant. The 4th long vein has two long 
black spote on the main stem and two on each branch. The 6th has one 
small spot on the main stem, two on the upper and one on the lower branch. 
The 6th vein has three spots, one near its origin, one in the centre atid one at 
its termination. The wing fringe is dark with white areas at the junction of 
all the veins and with a white spot between the junction of the 6th vein and 
the base of the wing. This spot is sometimes absent. 

Legs dark brown with yellowish bands at all the joints. The femur and 
tibia of the hind leg are speckled, the latter often has a well marked band 
at its lower end, ungues are simple and equal. 

Male »-*The upright forked scales are better marked, otherwise the cephalic 
ornamentation is the same as in the female, 

Palpi (Fig* 1) are lightly scaled, the lowest band is the same as in the female, 
though less distinct. The next band is situated at the junction of the club* 
shaped apical segment with the lower end, then fellows a long white band, 
then a small black patch, which k sometimes wanting, and lastly the apex is 
white, • » 

The thorax end abdomen are the same as in the female, sometimes a few 
spindle -shaped scales are seen on the last abdominal segment, 

(^aitaUa^Basal segment h curved and globular, covered with brown hairs, 
epidal segment k long and narrow terminating in a point* 
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Wing ornamentation is the same as in the female. The legs are faintly 
banded at all the joint*. Fore ungues are unequal and uniserrated. 

Larva . — Head is black, thorax dark, brown in centre, paler at the sides, 
abdomen is dark brown. The antenna) have no spine on outer side. Frontal 
hairs simple and unbranohed. 

Palmate hairs are present on 2-7th segment inclusive ; there are undeveloped 
Hairs on the 1st segment. The blade is long and dark, the shoulder serrated 
and the filament long and pointed. 

Egg (Fig. 3) is boatehaped, with a narrow striated frill extending all round the 
margin of the upper surface. The float is lateral, extending nearly to each end, 
but nearer the narrower. It does not encroach on the frill. The ova are as 
a rule laid in the early morning on the surface of some floating object. They 
are laid in irregular groups and only display star-shaped and other patterns 
when disturbed by the wind or current. 

Habitat and Obeervations^A. arabimsis has been found from Sheik Olhatnan 
to D’thala. It is the common anopheles of the district and is the chief and, 
as far as the writer can say, the only certain malaria transmitter in nature. It 
loves breeding in running water and is found in all the small streams and 
irrigation channels round about Lahej. It has also been found breeding in 
wells. In most parts of tho country water is obtained from deep wells,* 40-f>0 
feet below the surface. 

Adult females were found in the tents of tho rest camp at Sheik Othaman 
in February 1904 and in January 1905 lame wore found breeding in the 
irrigation channels in the garden of the Resident’s bungalow. A careful search 
was made for larvae in June to September, but neither adult imagines nor 
larvae were found. It is most probable that it comes into season early in 
November and remains till April or May. This almost exactly corresponds with 
the fever season at Fheik. 

The same can be said about Bir Said Ali, where it breeds in the local wells. 
Many adult females were caught in the tents in February 1905. 

It abounds in all the pools and streams around Lahej and Salim, where 
there is much cultivation. The tents occupied by the sepoys at &alim 
contained large numbers of this mosquito in September, January and 
February. Nobat has long been famous for its fever audit was found that 
this tyiophelea, though present in the Wady Tiban practically all the year 
round, is most numerous from March to November. It breeds in the wells at 
El Milleh during the hot weather. It was found in the wells around Sulek and 
Ulub ; it was at the latter place in May 1904 that this anopheles was found for 
the first time breeding In the well near Ulub, The water was stored in tanl^s 
m the camp and all precautions were taken from preventing any larvte from 
Hardeba being brought to the camp and placed in the tanks, I personally 
inspected the tanks immediately after the water was brought. Adult females 
were caught every morning in a tent nearest to the Ulub well (900 yd*,), 
One morning the sepey in charge informed me some larvae were brought in the 
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water from the well. The Hardeba water was kept quite separate. This then, 
explained the presence of the few females which were caught every morning. 

At Hardeba it breeds in the spring water and many pools which collect in the 
river bed, chiefly from March to November. 

It breeds in all the wells around D’thala from May to the end of October. 
It was also found in two springs near D’thala. Towards the middle of October 
at D'thala most of the adults bred out of larvae were very miniature and I feel 
certain that if these specimens had boon sent to the British Museum for identi- 
fication they would have been labelled differently. They had hardly any palpal 
markings and the wing fields were quite pale. This seasonal variation was 
observed in the earlier part of the year when this anopheles begins to come into 
season. 

It was at D’thala that this mosquito was dissected and sporozoits were found* 

When on a short visit to Am Riga in the Subahai country this anopheles 
was found breeding with Culex jripietw in brackish water. 

This anopheles was never found by me in Aden, but Dr. Young of Sheik 
Othaman informed me that he once observed an anopheles mosquito at Steamer 
Point, w f hich was most probably, he thought, arabimm . I am certain this 
mosquito will be found in the wells both at the Crater and Steamer Point and 
that it has made its way into Aden from Sheik Othaman. When stationed in 
Aden a short time I undertook to estimate the endemic index and soon found 
malaria parasites in children who were born in Aden and who had never been 
out if it. 

This anopheles is closely related to A . roam and A. ludlowti , but there 
are some important differences, which will be seen on comparing them. Speci- 
mens of this mosquito wore sent to Mr. Theobald in May 1904 and they were 
said to be A. mllcomel > Theobald. Since then I have read the description of 
A.wellcomei in the First Beport of the Gordon Memorial College and it is 
obvious to me that they are not the same. I sent some specimens to 
Dr. Stephens, saying Mr. Theobald thought they were A, tcellcomei. He 
compared them with the type in the British Museum and lie informed me they 
were quite distinct. 

Curiously enough though Mr. Theobald informed me that this mosquito was, 
in his opinion, A . wellcomti, yet in a note on 4, pharauBin he says, “ it also 
extends into Arabia, having recently been sent me from the Aden Hinter- 
land/* This note is obviously meant for 4. mUtomti as up to that time 
(September 1904), when the report first appeared, this was the only anopheles I 
sent to Mr, Theobald. It is hardly necessary to say not a single specimen of 4. 
jdamutis was found by me anywhere in the Hinterland. 

Anopheles wmu n.sp, 

Palpi pale with two white bands, thorax light brown covered with curved 
Scales. 

Abdpmon groenish with darker patches in parts. Legs brown with yellowish 
bands at the joints. 
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Fmah ,—* Head light brown with many long light brown upright forked acales ; 
clypeus grey, antennas light brown with light and dark hairs. Palpi (Fig. 4 ) 
lightly scaled with two white bands, one at the junction of the middle with the 
upper third and the second at the junction of the middle and lower third. 
The apex is dark. 

Thorax yellowish brown covered with pale curved hairs and scales. The 
sides of the mescnthorax are greenish in some lights ; acutellum is brown with 
a few curved scales. 

Abdomen, greenish with darker patches, is covered with light brown hairs. 

Legs are brown with faint yellow bunds at all the joints. 

Wing (Fig, .*>), the costa has four black spots, the basal spot being the longest. 
The subcostal has one black spot near its termination. 

The 1st long vein has four black spots corresponding to the four on Costa, 
The remainder of the wing field is pale. The wing fringe is dark. There are 
no pale patches. 

MaU is much paler than the female, the upright forked scales on head are mote 
prominent. The palpi are exceedingly pale, there are practically no bands ; 
thorax and abdomen same as in female. 

Legs are brown with yellow areas at the joints; fore ungues unequal and 
underrated. 

The wing has the same markings as in the female. 

Genitalia.— Basal segment medium sised covered with light brown hairs, 
apical segment narrow, much curved and terminating in a point, 

Lurnu .— ^Head brown, thorax dark, body almost Mack with some ligjit 
mottling. 

Frontal hairs are simple and unbritnohed. Antenna* have a spine on the 
outer border about midway. 

Cephalic ornamentation same as that of dnophelu tibani (below). Palm- 
ate hairs extend from 1st to 7th segment inclusive with modified hairs on the 
thorax. The blade is long with no definite shoulders (Fig. 6) and is serrated 
more on one side than on the other. The filament is as long as the blade, 

£g(l (Fig'?) » boat shaped with a narrow striated frill, it is encroached 

upon by the floats, which are well marked almost meeting in the middle 
, line. 

Rahim and Oh§ervation$ t — This anopheles was first found breeding in a 
spring near IVthsla. It was never found m Any of the wells around D'thala, 
At Hardeba it breeds in the spring from October to April. It was found in 
the tents at Sulek in January 1905 and was breedingin the well 50 yards below 
the Camp. 

This anopheles tu also found at the new camp at Nobat, which is l* miles 
from the river. It was then biting freely and era#, I am sure, carrying the 
malaria parasite, though this was not definitely settled. Specimens of this 
anopheles were seat to Mr. Theobald, who informed me it was nndonbtedly 
a new epemes, but 'related to Amph&tnili described 
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the Gordon Memorial College Laboratory. It can be at once distinguished from 
A. nili by the apical segment of the palpus being black, also by the two White 
palpal bands. 

Anopheles (Nbsouhynchus) tibani n. sp. 

Palpi three white bands, sometimes four, remainder black. Thorax black 
with silvery mottling with many light curved scales. Legs banded, hind leg 
has 2$-2J segments pure white* 

Female .— Head black with silvery dots here and there ; occiput and nape 
are covered with blank, upright forked scales, scattered about are many white 
spindle-shaped scales. A tuft of light hairs spread over the clypeus. Palpi 
(Fig. 8) are black with three white bands including the apex, the bands are 
arranged as follows : — A narrow white band is situated towards the base, 
a broader band about the centre and an equally broad band at apex. '1 here is 
sometimes a narrow black band dividing the apical band into two. Proboacis 
dark brown and longer than the palpi, clypeus is black. Antennae dark with 
light and dark hairs, basal segments are globular and have a few white scales 
on its inner side. 

Thorax. — Prothoraoic lobes are black with long light curved hairs, dorsum 
of thorax is covered with light and dark scales, with many spindle-shaped 
scales. The dorsum has a general silvery appearance. Soutelluin is dark 
with a row of black bristles and scales. Metanotum is dark, halteros dark with 
a few minute flat scales. 

Abdomen is covered with black hairs, there are a few scales on the last 
abdominal segment. 

Wing (Fig. 9) is much spotted, costa has six dark spots and sub-costal two. 
The first longitudinal has six spots, the central spot being divided into three. 
The second vein has two dark spots on main stem, sometimes three and 
two long ones on each branch. There is sometimes a second spot, on lower 
branch. The third longitudinal has a small basal spot and a long apical one, 
this latter is occasionally divided into two unequal black spots. The fourth vein 
has two spots on the main stems with two on the upper and two on the lower 
branch. The fifth vein has two on the main stem, with two, often three on 
upper and two on the lower branch. The sixth longitudinal vein has three dark 
spots. The fringe is dark with light areas opposite the terminations of the 
veins and their branches. 

Legs are black with many white spots ; hind leg (Fig, 10) has j white 
tarsi, the first tarsus has its lower third covered with white scales, the 
remainder is black* The metatarsus has a distinct white band at its 
lower end, this band is most constant, the remainder is speckled . The tibia 
ie apntted and has a distinct black band at its lower end. The femur is black 
with many white spots. Mid-leg all the tarsi are black, the joints are white 
metatarsus tibia and femur black with many white spots, Fot*hg, the two 
file second has a well marked and constant white band/ 
the first also has a pale band at its distal end, 
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Male.— There are many broad upright forkfed scale* cm the head, otherwise 
the cephalic ornamentation is the earn© as in the female. Palpi (Fig 8) hat© 
three, often four white bands, the basal, the smallest is often Tory indistinct, 
the central is longer, and the apical the same as in the female, is often divided 
into two. These are not complete bands as in the female $ antennse have 
marked club-shaped ends, which are covered with dark bristles. 

Thorax is black with a frosty appearance. The scales are the same as in the 
female. 

Abdomen is black, the last segment alone has a few flat scales on its sides. 
Genitalia, medium sued basal segment, apical segment is dark tapering to a 
fine point. 

Wing same as in female, legs also the same, ungues unequal and uniserTated. 
Lorca.— Head dark brown to black, thorax and abdomen also dark brown. 
Cephalic ornamentation is shown in Fig, 11. The antennas have a small spine 
situated on the outer border , frontal hairs are simple and unbr&nched, 
Palmate hairs are present from 2nd to 7th segment inclusive. Blade (Fig. 12) is 
long with marked serrations on one of the shoulders, the other has generally 
on© notch. The filament is long and pointed. 

Egg (Fig. 13) boat-shaped with long narrow floats which extend almost to 
both ends. They extend up to the frill which is narrow and not marked. The 
floats do not approach each other in the middle line. 

Habitat and Obiervaitons.—ThiA anopheles is found in all the rivers and 
springs in the Hinterland as far up as Jehaf (6,800 ft.). It only breeds in 
running water and pools connected with it. It was never once found breeding 
in any of the wells. It is a wild species and does not come to human habita- 
tions. Experiments were made at D’thala to seo if the malaria parasite 
(Benign Tertian) would develops in this species, but a negative result was 
obtained. Mr. Theobald agreed with me that though it is olosely related to A, 
theobaldi, it is a distinct species. 

The main differences are as follows : 2£-2{ hind tarsi are white, while only 
the last two are white in A » theobaldi, the frontal hairs are unbranched afad 
the palmate hairs are only found 2-7th segments, the terminal filament of each 
blade being long and pointed. 

Anopheles (Myzomvu) jehavi n. sp # 

Palpi, dark with four bands, thorax brown with many curved hair like scales ; 
abdomen dark brown, legs brown, pale at all the joints* 

JFsmak $ ~~ Bead dark, occiput and nape covered with broad upright forked 
scales, on each side of vertex, there are a group ot silvery upright forked scale© 
and scattered all over, there are many narrow curved scales. There ar© a tuft 
Of dark bristles spreading over the clypeus on each aide* dark# Clypcus 

black. Falpi (Fig. 14) are densely waled with four w bit© bands, basal band 
narrowest, central the broadest, the other two are ©mol], The apical baud M 
often very ©malt 
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Thorax dark brown and when denuded of its seeks there are three black line*, 
one central and two lateral. It is covered with brown curved scales With many 
bristle#. Prothoracic lobes are dark with bristles and narrow curved scales. 
Bouteiluto has a row of black bristles on upper surface with a few light curved 
scales scattered about. Metanotuna dark with a black line down the centre. 

Abdomen is brown with some light patches, there are no scales but many 
long dark bristles. 

Legs are brown with pale areas at all the joints. Fore-legs, the femur are 
lightly scaled at upper end, the remaining segments are densely scaled. 

Wing. — Costa (Fig. 15) has six black spots and three subcostal. The 1st long vein 
has five spots, sometimes the small central spot is absent. The 2nd vien h&B three 
spots on the main stem, two on the upper and two on the lower branch. The 
3rd vein has three, sometimes two spots, The 4th has two long black spots on 
the stem, two on the upper and one on the lower branch. The 5th vein has one 
spot on its main stem, three on the upper and two on the lower branch. The 
Oth vein has three black spots. The wing fringe is dark with pale areas at the 
termination of all the veins except the 6th. 

Mak , — The cephalic ornamentation is the same as in the female ; antenna* dark 
and plumose. Palpi (Fig. 14) have four white bands as in the female, the basal 
band is sometimes absent. 

Thorax lighter brown, but has the same scale ornamentation as in the female. 
Legs are marked the tame as in the female. 

Abdomen light brown and is covered with light brown hairs. The wing has 
the same markings as in the female. 

Larva Is a large one, the head is black and much ornamented. Thorax dark 
brown, abdomen greenish, fading away to a light brown. Antenna* have no 
spine cm the outer side. Frontal hairs are single and unbranched. Palmate 
hair# present on the 3rd to 7 th segments, inclusive with modified hairs on the 
2nd segment, Blade {Fig. 16) long and almost black with light patches at aides, 
shoulder on both sides has many serrations, the filament is long and pointed. 

Egg+-*ffimm 4 in length and k 15 mm. There is no distinct Upper surface, no 
float* and no frill (Fig, 17). The only resemblance that it ha# to an anopheles egg 
ta, that it is boat-shaped. Bach egg k covered with a thin pellicle Which easily 
breaks off. Thtaeegg# were found in a spring near !>’ thaJ# yhere the lams of this 
.mosquito war# Weeding, They were found on some green matter and were att 
in « little heap, There Was no difficulty thatching out the larvsMven though 
many of the eggs tank. % l 

I instructed my Hospital Assistant, who we# on duty at Hsrdoba, when 1 
drift found them egg# to try and obtain some egg* of T^tibrhptckm tarn 
f rom the spring. I gave him a careful description of the egg# and he sent up 
*$#* fc* thought was an egg raft of T. imtee, Thty,hewemr t m*Moutto be 

vutataU' mm smohm wool gad weeds. Most of 
ph «S8***a* attamptofto flout them* 

rfywl inert- ha I takW-tat Vba favp wait reared **»• 
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above anopheles. This egg is the most aberrant type of anopheles egg yet 
described. 

Habitat and Observations.— This anopheles was found in two springs near 
D’thala, also on Jehaf, hence its name. It was caught in the Hospital tents at 
D’thala and was breeding in the wells. In December and January it was found 
breeding in the spring at Hardeba. Some specimens were caught in the tents at 
Sulok in January. This anopheles has not been found anywhere else. It is 
a large anopheles and is easily recognised from the other Arabian varieties by the 
four palpal bands. 

Some specimens were sent to Mr. Theobald, who suggested it might possibly be 
A , cinereus, Theobald. A . cinereus has been placed by Mr. Theobald in his new 
genus Pyretophorus but this anopheles undoubtedly falls in the genus Mysomyia. 
The wing markings will at once separate it from A . cinereus, I would like to 
throw out the suggestion that this mosquito is possibly a malaria transmitter in 
nature. It was caught in tents and was biting freely. This, however, needs 
further investigation. 

Anopheles (Myzomyia) azbiki n. sp. 

Palpi, three bands, apex black ; thorax light brown, abdomen brown, legs dark, 
no bands. 

Female . — Head covered with brown upright forked scales, scattered among 
these are many brown curved scales. A tuft of light hairs is seen extending 
over the clypeus on both sides; antenna? are dark, clypeus is light. Palpi 
(Fig. 18) are lightly scaled, with three white bands, apex is black. 

Thorax is brown and covered with brown curved scales and hairs, scutellum 
is dark, with bristles along its border, metanotum is almost black. 

Abdomen is brown covered with light hairs, there are no scales on the abdomen. 
Legs are brown with pale spots at the joints. 

Wing. — (Fig. 19) Costa has five black spots and subcostal two. 1st longitudinal 
has four spots. The 2nd vein has two on its main stem with two on the upper 
and two on the lower branch. The 3rd has two spots, one near the base the 
othor at the apical end. The 4th vein has two black spots on the main stems, 
one on the upper and one on the lower branch. The bth vein has one black 
spot on the Btem, one short and one long on the upper and two long spots on the 
lower branch. The 6th vein has one long spot extending almost up to the fringe. 

The fringe is dark with no light areas opposite the terminations of the ooius. 

Male . — It is much lighter than the female. The palpi often have four pale 
areas, the apex often being pale. The wing is much lighter than the female* 
many of the spots are wanting. The legs are brown, fore ungues unequal and 
uniserrated. 

Larva . — A light green larva with amber coloured head, Frontal hairs are 
simple and un branched. 

Palmate hairs are present on 4th to 6th abdominal segments. Each blade is 
broad and stumpy (Fig. 20) with serrated shoulders and the filament is a mere 
apike ; the antennae have a small spine on the outer side, 



CULIC1D FAUNA OF THE ADEN HINTERLAND. 


633 


The feeding brushes are placed laterally. This larva is exceedingly charac- 
teristic. It suspends itself in the water like a culex larva. From the head up 
to the 2ud segment are submerged. 

The egg was not found. 

Habitat and Observation «. — This species was only found in one spring, the 
Aziriki spring, near D’thala, where it was breeding in the pools with Anopheles 
tibani. It is a wild species. Mr. Theobald agreed with me that it was closely 
related to A . turklandi Liston. The main differences are as follows : — The costa 
has five white scaled portions, the 3rd long vein has black spots and the wing 
fringe has no light areas, but iB dark throughout. There is no long branched 
hair at the end of the antennte which is well marked in the larva of 
A, turklandi . 

I came across this species quite by accident, when studying A. tibani 
a large number of larvae were collected and examined, this larva was found 
among them. It is difficult to find if scarce, as it lies up, among green weeds, etc., 
and seems to have the capacity of remaining a longer tirao below the surface than 
the larvm of the other four species. It is easily frightened. Many attempts 
were made to procure its eggs, but all failed. 

CtTLEX AKAlilKNSIS n. Sp. 

Thorax straw coloured with brown curved scales, with a dark line down the 
centre and two at the sides. Abdomen brown with apical black bands. Tarsi 
banded at all the joints, fore ungues unequal and uniserratod. 

Female . — Head brown covered with brown upright forked scales, some darker 
than others, with many narrow brown curved scales ; along the eyes there are 
black bristles projecting forward and two marked tufts spreading over the 
olypeus. Antennas pale in centre and darker at all joints. Palpi dark brown 
with a small apical white spot, proboscis and clypeus are both dark brown. 

Thorax, prothoracic lobes simple with a few dark bristles. DorBum of 
thorax is straw coloured, covered with brown curved scales. There are black 
bristles at the sides ; scutollum is dark with a few narrow curved scales on each 
lobe. 

There are from 7 to 9 bristles on the mid-lobe and four on each lateral lobe ; 
metanotum is brown. 

Abdomen apical black bands consisting of brown broad tile-like scales. Each 
segment has a large number of brown bristles at the sides and on the dorsum. 
There are cream coloured tile-like scales on the central surface. 

Legs cox® brown, femora brown but not densely scaled, pale at the tibio- 
femoral joint. Tibi® brown with well marked pale band at the tibio-metatarsal 
joint. Metatarsi densely scaled with a band at both ends. Tarsi are 
densely scaled with pale bands at all the joints. Fore ungues unequal and 
nniserrated. 

Wing.— Veins hare brown scales. Costal, sub-costal and 1st longitudinal are 
darker than the remainder. 1st sub-marginal cell is nearly twice as long as the 
ind posterior ceS. 
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Male , — Head dark btown with many alxnofit Mack upright forked scales. The 
upright forked scales cease at the vertex and are replaced by brown curved 
scales. Antenna dark and light with many dark, long plumes, proboeoi* to 
dark brown. Palpi (Fig. 2 1) are brown with a pale band about the centre of the 
2nd joint ; there is also a pale area at the basal joint. The hair tufts are brown. 

Thorax— Scale ornamentation is the same as in the female, acutelleum Is 
brown with a variable number of bristles. 

Abdomen is banded the same as in the female, Male genitalia, basal lobes 
narrow (Fig. 22), covered with dark hairs, apical segment thin and somewhat 
club shaped. The wings are paler than those of the female, the legs have the 
same scale ornamentation. 

Larva ,— Head globular, with a few branched hairs on dorsum. The antennae 
are short with a tuft of hairs on the inner side. The larva is like that of 
C, fatigam Wiedemann. The syphon tube is somewhat narrower. 

The eggs and egg-raft are the same as those of 0 . fatigam. 

Habitat ,— This banded culex was first found in a tank on the plain near UJnb 
Camp in May 1904. It was breeding in the rain water, that had collected in 
this tank, with SUgomyia mgtn$. This species was also found in the Crater, 
Aden. Specimens were sent to Mr. Theobald, who informed me it was a new 
species of culex. 

Stxgomyia sUoens Wiedemann (1828). 

Auss. Tweiflug. Mxo. p. 545 (1828) Wied. Ann- Soo. Ent, d JFr $.4. i, 1 
(1868). Bigot (billatufl), Bull. Soc. Ent. Ital. p. 257 (1886). Fieitfbi (bfflatuft)* 
Mono. Culieid. 1. 800, Theobald (1901). 

This mosquito varies a little from the descriptions of the type. After exami- 
ning some hundreds of specimens it was found that there were always three large * 
white spots on the thorax with a few, smaller ones between. Beutefinm has 
three white spots on each lobe. 

MaU Genitalia (Fig. 28) are exceedingly characteristic and as far as I 
know have not been described. The basal segment » long and covered wj£lh 
dark hairs, on its inner surface there is a knob-like projection covered with 
minute hairs. 

The apical segment is thin and terminates in a Battened boss. From Its 
outer and upper end there project* a long edmd bai*4ike process, which be* 
a blunt termination. * , 

Lmr**<— Head (Fig. 24) small and black with long curved aateanw, The 
syphon tube is short. ' i w 

$00 (Fig. 25) is the same as that of 8 . fmmata described by Banish. , 

MaUtat and Obntrvatitm.— This mosquito was first ipttnd to tbs tank naer< 
tTh& where it was breeding with C. fatigane. It was found breeding ifce, 
barrels of water at Hohat. fttrange to say H has waver toesJM §ito 
«P than Utah, U BheSf Othaman and Aden it to toeeommon totol to ft 

»wt past It breeds to toe wills, and wherever to* Mf 
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buckets, etc. An attempt was made to try and exterminate this ptst in Aden, 
and what was at first thought to be a simple matter turned out to be most 
difficult. The eggs are capable of hatching after Binking and it was thus not 
easy to be sure when emptying a barrel of removing all tho eggs. The only 
sure method was constantly oiling the water, which destroyed the larvte when 
they hatched. The bite of this mosquito is most irritating, a large Jump being 
raised in a short time where the mosquito inserted its proboscis, The male of 
this species does not bite like that of S.fasciata . It invariably accompanies 
the female and will alight on one’s body but never bite. It is troublesome in 
the early morning and at mid-day. 

The larvaj are exceedingly active and are ablo to remain a long time below 
the surface. It was never found breeding in running wator. 

TjENionriYNnius ten ax Theobald. 

% Banded Arabian variety. 

Macdlipks a a ahi k ns is. Mono Oulicid II, 198 (1901), and III, 258 (1903) ; 
First Report Wellcome Research Laboratories, Gordon Wellcome College, 
p. 78 (1904). 

This species is closely rolated to the type except that the abdomen is very 
distinctly banded and all tho femora have pale basal band. The joints are all 
banded. The male palpi have four whito bands. In all other respects it 
corresponds with the typo. 

Larva ,— This larva is exceedingly characteristic, it is green and has a long 
thin syphon tube. It is always found in pools where there is much spirogyra. 
It rests below the surface among the greon strands and is thus most difficult to 
find. It can remain a long time below the surface only very occasionally 
coming up for air. 

Habitat and Observatiotu.—lt was found in tho springs at D’thala, and at 
Hardeba and in the river at Nobat. It is curious that the male of the type 
was only recontly described in tho Report of the Gordon College Labora- 
tories. Mr. Theobald agreed with mo it was a banded variety of Tamiorhynchus 
Unax, Theobald. 

Culkx pipii:n 8 Linneus. 

For Suca (1758) Linneus ; Mono Culicid II, 132 (1901) and III, 224 (1913), 
Theobald ; First Report Wellcome Research Laboratories, Gordon Memorial 
College, p. 76 (1904), 

This mosquito was in all the springs and wells about D’thala, also up at 
Jehaf. It was found at thp highest point 7,000 odd feet breeding in pools 
of rain water that collected in holes in rocks. It is abundant at Hardeba and 
Nobat. 

Ctunsx fatigans Wiedemann. 

Auss. Liver* Insect p. 10 (1828) Wied # , 5'ono Culieid II., p, 151 (1901), 
Theobald, and III, * 225 (1903), 

This is the most common mosquito in the district and is practically found 
everywhere, breeding in springs, well* and puddles. It was found on Jchaf, 
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Oolkx Congo lor Robineau Desboidy. 

Memo. d. 1. Soc. d’Hist. Nat. de Paris, IV. 408. 

Mono, Culicid II., p. 107, 1001 ; III., p. 230, 1903. 

This mosquito is the same as Culex ligripee Grandpool, (1900). Tigripes is a 
spotted legged variety of C. coucolor . 

It was found only once breoding in an old tank at D'thala containing rain 
water. It was feeding on C.faUgam. 

This completes the detailed notes on all the species of Culicideo found by 
me in the district. It only remains for me to mention a Culicid acarid 
which I found parasitic on two species of Anopheles. ( Anopliele # jehafi ). 
Mr. 1 heobald mentions it occurring on the Egyptian Anopheles. He says 
'• Many of the specimens showed tho presence of a parasitic tick attached to 
them. When alive the parasite resembles a minuto preserved cherry. As a rule 
this parasito iR attached to the undersurface of the thorax and abdomen, but it 
was onco found on the wing of an Anopheles.’ * This acarid was also found 
on A , arabiemi *, This tiny insect (Fig. 2G) measures 25 millimeters and is 
of a lemon yellow colour. It has six legs and tho claws are unequal and 
uniserrated. I was at first puzzled as to how it attached itself to its 
host. It struck me it might possibly be on the larva: and after some hundreds 
were examined 1 found one attached to a larvie just on the outer side of the 
1st abdominal segment. I later found two attached to pupa. Tho specimen 
on tho larva transferred itself from the pupa to the adult mosquito when it 
hatched out. It was most frequently found on the under surface of tho 
adults close to the head, but I havo Been it on the dorsum. On the pupa it 
fixes itself in the concavity between the abdomen and thorax. I kept many 
for days in water, but never observed any further development. 

I would like to say a few words on the maximum flight of tho Arabian 
Anopheles and also on malaria prophylaxis which may be useful to others. 

Hince starting the study of the mosquitoes I was constantly making observ- 
ation on the maximum flight of anopheles. At Nobat in May .1904, 1 lived in a 
fctaff Sergeant’s tent on the ridge, tho river was directly below about 450 yards. 
The wind at night was always fairly strong and from tho S.E. Every morning 
I was able to capturo from C to 10 female anopheles, (A. arabwtm) in my tent 
and in the tents on tne further side about 800 yards from the river, I caught 
from 60 to 60 every morning. At that time thero were many cases of malaria 
in hospital. The camp at Nobat has now been moved 1^ miles from the 
river, there is no water of any description lying between the camp and the 
river and yet in January 1905 I caught a large number of A. dthali. This 
anopheles was undoubtedly flying this distance to obtain its food, though 
there was a large Arab village close by. The only explanation 1 can offer is 
that as the Arab touts and houses wore constantly fall of smoke, the mos- 
quito preferred to travel further, where they would not be put to this 
inconvenience. I need hardly say that though some water was obtained 
from the river, every precaution was taken to prevent larvso from bain# 
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brought into the camp and I could not find a single specimen in any of the 
barrels. The drinking water was obtained from a pool about *2 miles to the 
north of the camp. This pool was connected with a spring w hich here came 
to the surface when the sand was removed. There were no larvae her© of any 
description. When at TTlub in May I found A. arabfenm always in two or 
three E. P. tents facing the Flub well, which was OHO yards away. About 100 
yards above the well were two Arab huts, yet this mosquito preferred to come 
to the tents. I am certain it was the smoke in the tents that kept them away. 
The Arabs are in the habit of driving the mosquitoes away by a smoking fire. 

Now with regard to malaria prophylaxis in the Hinterland. Though I stayed 
in many of the places where I knew malrria was being contracted, viz f Nobat, 
Old and New Camps, Ulub and Sheik Othaman, I never contracted malaria, 
because I used my mosquito curtain with extreme care, invariably fixing 
it up early and never going to bed without seeing that there wore no 
mosquitoes inside. I only once took three grains of quinine and can only 
recollect finding A. arabimm four times in my curtains in the morning. 
I would recommend any one going to the Hinterland to provide himself with a 
good mosquito curtain fitted on to a camp bod and to use this curtain from Sheik 
Othaman onwards. He should also observe the following points : — 

(1) See that there are no holes. 

(2) Have the curtain put up early and be most particular to have all 
mosquitoes driven out that may have settled on the inside when the curtains 
were turned up. 

(3) To see that there is no entrance left after he has got into bed. 

(4) To have a pi«ce of cloth ‘let in’ (about 8 inches broad', where his 
arms or legs are likely to touch the curtains when asleep. This is so often 
forgotten. Camp beds are often cramped for various reasor s. It is a gnrd plan 
to have the rods fixed to tho legs and diverging so that the curtain falls away 
from the bed and allows more space. 

(5) Wear putties when sitting out at night. I have seen anopheles 
(A. dthali) at Nobat come into the mess tent at dinner time and fly round the 
latnp. 

(6) Not to hang up dark clothes* as mosquitoes prefer dark objects to rest on. 

(7) Keep all trunks and boxes clob©d as they are often means of convey- 
ing mosquitoes from one place to another. 

Some one will say, this is so troublesome ; but I think it is worth the trouble. 
Officers often leave their servants to fix up their curtains and I am sorry to say 
they are then not of much use. A natite does not understand why the sahib 
takes aH the trouble, so it is left till late and by that tiine mosquitoes are 
already on the wing and easily enter the net and so escape notice. 

In conclusion, I wish to record here my grateful thanks to Mr. Fred. V. 
Theobald, of the British Museum, for his kmd help. 

X trust this paper will be of some use to those serving in the Aden Hinterland 
and that some will he able to fill up the many gaps. 
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ON THE DISTRIBUTION OF THE VARIETIES OF COBRA 
{NAIA TRIPUDTANS) IN INDIA. 

By Lt.-Col. W. B. Bannbrman, k.d., b.sc., i.m.s., Director, Plague 
Rasearoh Laboratory, and Assistant Surgeon J. P. Pooh a, 
in charge of the Venom Deportment, P. R. Laboratory. 

{Read before the Bombay Natural History Society on 6th July 1906 ) 

In the year 1901 the Government of India resolved to start the 
manufacture of antivenone in India, on the lines laid down by Frr.ser 
and Calmette, and the first step in this direction was to secure a supply 
of venom from the various poisonous snakes of the country. A circular 
ordering the collection of snakes was therefore sent round by the 
Government of India to the various Local Governments, and as a conse- 
quence snakes began to arrive at the Plague Research Laboratory in 
October 1901. Since that date 1,074 cobras have been collected, and 
it is proposed in this paper to consider the distribution of the three 
varieties we have received. 

Boulanger in his “ Catalogue of the Snakes in the British Museum ” 
thus describes these three varieties : — 

A. — Forma Typica (C. naia, L. ; N. lutescem, fasciata, bratHimtu, 
siamensis, Lour. ; C. rufue , Gmel.).— Yellowish to dark brown above, 
with black-and-white spectacle-mark on the hood and a black-and-white 
spot on each side of the lower surface of the hood. 25-35 scales across 
the neok, 23-25 across the middle of the body. 

B. —Var. OjEoa ( N '. non-naia, Laur. ; C. cfflctw, Gmel ; T. assiana , 
Eiohw. ).— Uniform pale brown or grey toblaokish; no marking on 
the hood ; one or more dark cross-bands on the anterior part of the 
belly ; young sometimes with dark rings. 25-81 scales aoross the 
neck, 21-25 aoross the middle of the body. 

C. — Var. Fasotata, Gray (N. kaouthia. Less. ; N . larvata, Oant., var. 
seopinueha , Cope) — Brown, olive, or bktokish above, often with more 
or less distinct light, blaok-edged cross-bars ; hood with a whitish, 
blaok-edged ring or U, or with a mask-shaped figure ; a black spot on 
each side nnder the hood. 25-81 soales across the neck, 19-21 across 
the middle of the body. 

In popular language these three varieties are 

A — The cobra with spectacle marking on the hood ~ Binooeilate 
cobra ; 
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B — The oobra with no suoh mark*— Anocellate oobra ; and 
C — The oobra with a ring mark on the hood— Monocelkte oobra. 

Though the number of oobros received is large, it is unfortunate for 
our present purpose that they have been sent from comparatively few 
plaoes, and it becomes therefore impossible to give a complete distribu- 
tion list for India. But a beginning oan at least be made, and it i* 
hoped that members of our Sooiety will send us notes to enable a more 
correct and complete distribution list to bo made out. at some future time. 

A — Naia tripudians, var. forma typtca, appears to be distributed uni- 
formly throughout India but to be rare in Burma and China. As far 
as our specimens enable us to judge, the prevalence of this variety in 
the Frovinoes of India is os follows : — 


Madras ... 

... 100 % 

United Provinces of Agra and Oudh ... 

•• 82 % 

Bombay 

... 75% 

Punjab ... 

.. 50% 

Bengal ... .«» ... ... .** 

... 47% 

Central Provinces 

... 26% 


It is the only variety of oobra we have reoeived from the Madras 
Presidency. 

In confirmation of this Nicholson says (Indian Snakes, p. 106) j— - 
“This blnooellate variety is found in the South of India and on the 
coast generally.” As he says in a footnote thut he examined 1,800 
oobros in Bangalore, it may be taken as certain that they were all 
iypica. From the Bombay Presidenoy we have received eight 
snakes only, of whioh six belonged to this variety. As these were 
purchased from local snake-charmers, who said they caught them at 
Matherau or Khandalla,' it is impossible to say anything about the 
distribution of typim in Bombay. 

Proceeding northwards, we find it unoommon in ths western part of 
the Central Province*, but again common in the United Provinces. In 
Bengal it is also oommon ; but it will be noted that £4 of our 80 
Bengal specimens came from Puri and may therefore be considered a 
northward extension of the Madras cobra. 

As regards the Punjab, nothing oan be said, as only two cobras wees 
reoeived from this provinoe ; one being typka, And the other cam. 

Captain F. Wall, reports that ail the oobros he got in 

f^afednnpely and Cannanore were of this variety, thus confirming one 
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results as regards the Madras Presidency, He also reports one out of 
36 specimens from Burma. 

Oapt. P. Mookie, reports from Goona : — 

u lu 1904, 45 cobras were examined. They wore all quite black in 
colour. No light one was ever seen. Only a few were examined for 
ocelli and of all those examined none were found shewing that marking. 

u Up to the present duto in 1905, 32 more cobras were examined and 
particular attention was paid to the presence or absence of ocella|o 
markings. All the cobras except two were quite black and possessed no 
marks on the hood. Two small ones were seen, one of a light khaki 
colour with well marked 4 spectacles 9 und anothor cobra about 2£ feet 
long of a dark greyish colour with very well marked ocelli and another 
pair of subsidiary round ocelli below at the base of the hood. (This 
specimen is at the Parol Laboratory.) Those black cobras of Goona 
tend to run to a large size and about 10 per cent, were over 5 feet 
5 inches long. 

ki The ground soil of Goona is of two kinds. On the lower ground in 
the valleys and on the cultivated land 4 black cotton * soil is prevalent 
lying on a basis of red laterito. This laterite crops up on the higher 
ground and here is not covered with soil. Nearly all the cobras were 
caught within a short distance of cantonments and nearly all on the 
black cotton soil. The two light cobras were also caught on black 
cotton soil/’ 

Among the black cobras we received from Saugor, there were a few 
with spectacles, and this seems to show that there is a variety of 
spectacled black cobra in the West of the Central Provinces and probab- 
ly also in Central India. 

Captain Wall reports 10 specimens caught at Fyzabad, U- P., of 
which 7 were black or plumbeous — black with binocellate markings ; 
1 was anooelLte black, and 2 were light ooloured with markings of 
such a peculiar nature that ho found it impossible to place them in 
either the binocellate or monocellate group. 

B . — Naia tvipudiam , var. cceca . — This variety, which is almost 
invariably black, scorns to have a much more restricted range than 
typica , With the exception of nine, the whole of the 629 specimens 
received came from the Central Provinces. 

The nine exceptions were received from Bengal (3), United Pro- 
vinces (5), and Punjab (1), 
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Captain Wall reports 8 specimens all light coloured and one with 
7-8 leaden dorsal bands, got by himself in the Swat Valley, and two 
more from Thayetmyo and Meiktila in Burma. 

Probably most of Captain Mackie’s specimens were of this variety, 
though he did not examine the first lot of 45 with special reference to 
this point, as we found this the oase among the black cobras received 
from the neighbouring Ceutral Provinces. 

(7. — Naia tripudtans , var, fasciata . — This variety seems absolutely 
confined to Bengal and Burma, where it largely takes the place of 
typica . Uioholson, however (p. 106), notes its presenoe in the Central 
Provinces also. 

Of the 169 cobras reoeived from Bengal, 86 were of this variety, and 
from Captain Wall’s report it would appear that the further east one 
goes, the more common does fasciata become. Tims he says that out of 
86 specimens collected by him in Burma, mostly near Rangoon, 38 were 
monooellate. Again, he says that all the specimens seen by him in 
Chinese Museums <4 from the Yangtse Valley and further north 99 and 
“ from Hongkong and thereabouts 99 wore fasciata with one exooption, 
and that was a sputatric , a variety which has not yet been found in India. 

To sum up, it would appear that typica may be looked for in any 
part of India, more rarely in Burma and still more rarely in China. 
Cceca is the common cobra of the west part of the Central Provinces 
and Contra! India, and lias been found also along the frontiers, from 
Afghanistan, Gilgit, Swat to Sikkim. Fasciata is eminently the Bengal 
cobra, and appears also to be the variety commonly found to the east 
thereof, in Burma and China. 

The above account of the distribution of the varieties of cobra is 
interesting and worth continuing and enlarging, and I trust the publica- 
tion of this paper in the Journal may induce members in all parts of 
India to send notes of the cobras found by them. 

What is the moaning of this distribution t Why should one part of 
the country produce spectacled cobras and another ringed ones ? 

Another ourious point raised by this collection of statistics has rela- 
tion to the body colour of the cobras. 

Without exception, all the cceca# reoeived from the Central Pro- 
vinces are black, while all the cobras received from the Madras and 
Bdi^ibay Presid^oi^s are yellow or olive coloured, or a variation 
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From the map given at the end of this paper, those interested will 
be able to see exactly from which parts of the Central Provinces these 
black cobras come ; and I should be grateful if any member interested 
in geology would inform us whether there is anything in the soil of 
these places likely to favour the production of this colour. 

List showing the number of Cobras received at the Plague Research 
Laboratory , from various parts of India, between 1st October 1901 
to March 1905. 


Serial 





Kind of Cobba. 


Num- 

ber, 

Name of Town. 


Naia 

typica. 

Aaia 

oaoa. 

Naia 

fttoiata. 

Total. 

1 

AUpore 




1 

Bengal. 

a% a 

8 

9 

3 

Baiaaore ... 

• •a 



10 



10 

3 

Baukura... 

««« 

... 

... 



11 

11 

4 

Bari '•*] ... 

«•» 



_ ffT> 


4 

4 

5 

Burdwan 



w. 

4 



4 

a 

Oodila 




8 



8 

T 

Hooghly.,. 

... 


... 

5 


6 

10 

21 

8 

Uowffth ... 

... 

• M 


10 

2 

9 

9 

Je^auabad 

... 

••• 

m m m 

4 



4 

JO 

J<‘iHore ... 

... 

• •a 


9 



9 

u 

Miinbhum 

... 



9 

... 


2 

12 

Miduapore 


... 

Ml 

6 


49 

63 

13 

Poor! 

... 

... 

... 

24 

1 

Ml 

35 


Total 

I'ercentage of e»oh 


80 

47-8 

MM 

3 

80 

00*9 

169 

1 

Thana ... 

... 

... 

... 

8 

Bombast. 

2 

... 

6 


Total 

Percentage of each 

Ms 

Ml 

6 

75*“ 

i 

33*0 

Me 

a 

H* 

1 

2 

Hbundava 
Damon ... 

... 

... 

♦♦a 

• M 

Cent 

1 

9 

BAL PBOV1 

**• 

84 

NCSB 

HI 

H 

3 

Hoskangab&d 

... 

fM 



8 


4 

Jn“V»ul ore 



f#| 

28 

16 



6 

Kbandwa 


Ml 


79 

4(9 



6 

Nagpur ... 




2 

1 



7 

Naraiuihpuf 


ri* 


9 

8$ 



6 

Kitipux ... 

... 


4a • 

3 

2 



9 

Sambalpur 

... 

•« « 

.la 

58 

It 


T9 

10 

S*ugor ... 

... 



85 



•5 

/ 1 ' 

Zl 

Wait'd ba ... 


... 

... 

IM 

1 



Total 

Pmrceataga ot each 

♦« • ' 

234 

*8-6 

630 

m 

' • " , * j 

648 

«* j jf 
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Name of Town 


1 Anantapar 

2 Bang^lo o 
8 Onorg 

4 Visugapatatn 


Kind ok Cobra. 

Noil 1 Naia 
typtta. ewca. 

Kara 

faMiata. 

Madras. 

8 

7 

1 

12 

... 


Total 

Per«ientnge of each 




United Provinces ok Acjra, &c. 

1 G.vakpnr ... 11 5 ... l(i 

2 Mirxapur 7 ... ... 7 

8 Sitapur 5 ... ... 5 

Total ... 28 5 ... 38 

Percentage of each ... 821 17 9 



Grand Total 


1,074 
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THE MANGROVE OF THE BOMBAY PRESIDENCY, 
AND ITS BIOLOGY. 

By E. Blattbb, S.J. 

( With plates A and B*) 

(Read before the Bombay Natural History Society on 
the 31 st August 1905.) 

There is scarcely any formation of the tropical vegetation whicif 
biologically and physiognomically could be of greater interest 
than the mangrove. Wherever in the damp parts of the tropics 
there is a flat and muddy sea-shore, protected against the heavy waves 
of the tide, we find within the boundaries of high and low water a 
more or less developed belt of shrubs and trees to which the name 
mangrove was popularly applied for a long time. It is now generally 
adopted by biologists to designate that peculiar edapbic formation 
which in its floral and vecological characters vastly differs from the 
inland vegetation. Though most of the representatives of the mangrove 
are widely spread, and, as it were, cosmopolitans, we may, nevertheless, 
with Schimpor* distinguish a western and eastern mangrove. The 
former, which occupies the coasts of Western Africa and America, 
does not exhibit a great variety, being composed of four species only, 
viz,, Rhizophora mangle L., Lag unc id aria racemosa, Avicennia tomen- 
tosa and Avicennia nitida . The eastern mangrove covering the coasts 
of East Afrioa, Asia, Australia, and Micronesia is represented by the 
following kinds : Khizophornceee : Rhizcphora mucronata Lam., conju- 
gata L,, Ceriops candolleana Arm, Roxburghiana Arm, Kandelia 
rhedii W. et A., Brugntera gymnorhiza Lam., eriopetala W. et A., 
vary ophy llo ides Bl. ? parviflora W. et A. ; Combretaceie : Lumnitzera 
racemosa Willd,, coccinca W. et A. ; Lythracese : Sonneratia 
apetala Haim, acida L., alba Smith ; Meliace© : Carapa moluccensis 
Lam., obvata Bl. ; Myrsinaoo© : JEgiceras majus Gaertn. ; Rubiaoe® : 
Scyphiphora hydro phyllacea Gaertn, 5 Verbenaoe© : Avicennia 
officinalis L. ; Aoanthucese : Acanthus ilicifolms L. ; Palm® : Nipa 
fru&mns Wurmb. 

. Of the 21 species here enumerated 14 ocour in the Bombay Presidency, 
viz*, Rhizophora mucronata and conjugata, Ceriops 0 andolleana, 
Kandelia rhedii, Brugniera gymnorhizo raryt>phylloide$ f and patvi~ 
• Schimpor : Pflaoiengen graphic auf Ph ytiolagUcher GfrimdJage, p.4#f. ..A . 
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flora , Lumnitzera racemosa , Sonneratia apctala and acida , Carapa 
obovata , Jh,()icerax majus, Avicennia officinalis. Acanthus ilicifoltm . 
Here I should like to add Excaecaria aualtocha L. (Euphorbiacese), 
which is not given by Soliimper in the above list, but which, with good 
reason, may find a place amongst the mangrove vegetation. 

In the following description of tho several plants it is not my inten- 
tion to give their complete outer morphology, as there is no want of 
excellent Floras which describe them fully ;* but what J propose is to 
give a general idea of their habit, drawing the attention to those 
characters only which are necessary for the understanding of their 
biological peculiarities. 

In the broad bolt of mangrove, which may be seen in many tidal 
creeks and back-waters along the ooa^t. of the Presidency and chiefly 
near the shallow mouth of rivers still exposed to the high-water of the 
sea, there is especially one kind which by its curiously spreading aerial 
roots can easily he recognized as Rhizophora mucronata , also culled the 
u true mangrove.” It is a small, evergreen, glabrous tree or large shrub 
with thick, terete branches, which are marked with leaf-scars all over. 
Tho opposite leaves are entire, coriaceous and glabrous, bright green 
above, paler and dotted black beneath. The flowers, which arise 
from axillary oymes, have white, thick, and fleshy petals with villous 
margins, and a pale yellow, coriaceous, glabrous calyx. The ovoid- 
conical fruit is 1$ in. long and surrounded at the base by the persistent 
calyx. Rhizophora mucronata forms sometimes tangled thickets by the 
interlacing of its roots, sometimes it is more isolated ; but in any 
case it always occurs on the outer border of the mangrove formation 
towards the open sea, thus serving as a protective outpost of the less 
favourod representatives of the same formation. When the tide is 
out, the ground occupied by the mangrove shows a bluish-black mud, 
from which innumerable short stems and longer roots arise. The 
44 true mangrove ” may easily be distinguished from its neighbours by 
the long iTdrial roots which raise the main trunk above the level 
of its origin and give the tree the appearance of being supported on 

stilts. These arise from the usually short stem on all rides, grow- 

ing first for a short distance in a horizontal direction and arching 
down afterwards into the water. Soon the base of the stem, 

with its original roots, dies and now the only support to the upper 

* Qf ; Cooke's Flora of the Presidency of Bombay. 
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stem and its branches are those stilt-roots whioh reach a height of 
2 to 8 yards, and which, on account of their great elasticity, are the 
best possible protective system against the continuous dashing of the 
waves. The tree may be moved forwards and backwards by the force of 
wind and water, but, ultimately, it will always assume its former posi- 
tion. In this way the aerial roots are like as many strong anchors which 
would not allow the tree to be carried away even by the wildest play of 
the waters. We may very often observe that the growing point of such 
a root loses its vitality, whereas behind the apex a forked root makes 
its appearance. It is evident that such a change of growth can have 
a beneficent influence only under the conditions of existence in a 
soft and muddy substratum. Another means of furnishing the tree 
with considerable resisting power is the circumstance that not 
seldom a row of secondary roots breaks through the under surfaoe 
of the primary aerial root, descends immediately in a vertical 
direction into the mud, and, by a luxurious branohing into roots 
and rootlets, helps to strengthen the primary root. The most peculiar 
feature of ] Wzophnra mucronaia and also, as regards the essentials, 
of the other Rhizophoraoese is the mode of reproduction. If, 
after the flowering season (August- December), we approach a 
mangrove vegetation from the sea-side, we are surprised to see, 
from a distance long, green pods hanging from the branches of 
the true mangrove ; but on closer examination we find that 
what we naturally took for a fruit is nothing else than the 
radicle of a comparatively small fruit, which does not exceed 
in. in length. Here we h <ve an excellent case of vivipary in the 
vegetable kingdom, the extra-seminal development of the embryo 
beginning already while the fruit still adheres to the tree. The 
hypoootyl, passing posteriorly into the primary root or radicle, 
perforates without having a resting period, the morphological apex of 
the pericarp and protrudes into the air reaching sometimes a length of 
2 ft. Brandis speaks of 2$ ft., and Haberlandt * observed radicles of 
ono yard in the mouth of the Sairomggong River on the Island of Singa- 
pore. At the upper end the radicle is about f in. in diameter, it grows 
thicker towards the lower end, with a diameter of 1 in. and more, and 
tapers into a conical point at the apex (Fig. 1, Plate A).; There 
cannot be any doubt as to the impo rtance of this special shape, because, 

* E*b«tUndt: Bin« Botaitcbe TropwceUe., j). 18 # , 
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on account of its club-shaped lower end, the radicle will fall perpendb* 
cularly into the mud, and by means of the terminal point it easily bores 
a bole into the soft substratum, where, after a few hours already, you 
can find the secondary roots. In spite of this highly practical con- 
trivance the radiedes may be found washed up in quantities all along 
the sea-shore ; but even then they are able to grow roots in any 
suitable place, because the lower portion of the radicle shows positive 
and the upper one negative geotropism. 

The young mangrove plant is veiy circumspect during the first period 
of her detaohed youth. The epiootyl grows rather slowly in the begin- 
ing, and it is well that it does so, for a premature development of leaves 
and branches before the young shrub has formed a strong, resident 
root system, adapted to its surroundings, could only end in an early des- 
truction. For the same reason there do not appear any leaves before 
the stem, consisting of long intemodes, reaches the high-water level. 
As soon as the stem bears branches, there is visible, just 
above the ground, the formation of the first aerial roots. They 
do not appear at an earlier period, as there is no need of them, for 
a thin elastic shoot, being devoid of leaves, does not offer a 
large surface to the action of the dashing waves. A median 
longitudinal section of the fruit exhibits some further peculiar- 
ities (Fig. 2, Plate A). The two cotyledons aro grown together to 
form a strange structure, the upper part of which is conical and serves, 
as Habarlandt explains it, as an absorbing organ, through which the 
embryo reoeives the neoessary food-materials during the rapid growth 
of the raliole. Behind the conical portion there follows an enlargement 
of the cotyledons which, most probably, prevents the falling off of the 
hypoootyl, which in the course of a short time increases rapidly in weight. 
The continuation of the cotyledons through the mioropyle andoa, $ to 1 
in. beyond it is a tubular vagina which surrounds the epicotyl and is at 
the same time an impediment pf the upward growth of the embryo 
before the radicle falls off. 

Another species of Rhiaophora which is found in the same localities 
as the preceding, but is not nearly so common, is Rhizophora conjugate 
ft is a glabrous shrub or small tree with elliptic lanceolate, coriaceous 
leaves, dark-green above, paler beneath. The calyx is externally rugose 
and glabrous, the petals white and glabrous. The conical or obclavate, 
glabrous fruit is smaller than that of Rhizophora mumnata , bring only 
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1 in, long. Its base is surrounded by the reflexed oalyx-lobes. The 
protruding cylindrical radicle reaches sometimes 1 ft, before falling 
from the tree. As Rhizophora conjugata does not roach so far into the 
sea as Rhizophora mucronata , the stilt-roots show, of course, reduction in 
their development. Besides, I could neither observe that the branches 
give off aerial roots, as they do in the true mangrove. 

The same process of vivipary as observed in Rhizophora takes place 
in three other plants of the same order, viz. y Bruguiera gymnorhiza , 
Lam., Bruguiera curyophylloides , BL and Bruguiera parviflora , W. et 
A. Bruguiera gymnorhiza is an overgroen, glabrous shrub or tree. 
The entire coriaceous leaves are bright-green above, paler and with a 
prominent midrib beneath. The petals are setigerous, hairy at ihe base 
and glabrous above. The thickly coriaceous fruit is surrounded at the 
apex by the calyx-lobes, which afterwards drop off. It is obconio and 
less than I in. long. The fusiform, more or less angled radicle, often 
reaches 1 ft. in length before falling. 

Less common, and only occurring in the southern parts of the Pres- 
idency is Bruguiera cargo phyllotdes. The shrub, branching from the 
base, bears entire coriaceous leaves, which are pale and shining above, 
dull and glabrous beneath. The white petals are hairy on the outer side 
and on the margins. Each lobe of the bifid apex bears 3 to 5 bristles and 
there is a longer one at the incision. The oblong obovoid fruit is only 
jj- in, long with a slender, cylindrical radicle of 6 to 8 in. in length. 

Also found in salt-marshes but not so common is Bruguiera parviflora. 
Its entire, oblong-lanceolate leaves are coriaceous, shining above, dull 
beneath. The lobes of the bifid petals bear short hairs at the apex. 
The fruit, entirely surrounded by the enlarged calyx, is i to 1 in. long. 
The cylindrical, striate radicle reaches 4 to 5 in, before falling. 

As to the single phases in the process of vivipary in Bruguiera , I 
had no opportunity to observe the ripening of the radicle. Thus I am 
not quite sure, whether the hypoootyl alone falls off, leaving the cotyle- 
dons and the calyx on the mother-plant or whether the cotyledons, the 
pericarp, and the calyx follow the radicle. I oame to doubt about it 
after having read a description of Bruguiera eriopetala by Haberlandt. 
This famous biologist was in a position to make careful observations in 
the garden of Buitenzorg, He found that fruit and calyx were detaohed 
at the same moment, and he is of opinion that this circumstance is of 
prominent importance in the life-history of that species. His Teason is 
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this : As the protruding t,luok radicle grows on the tree to a finger's 
length only, it happens very often that it does not fall perpendicularly 
and thus fastens itself only insufficiently or not at all to the muddy sub- 
stratum. Instead of it several of the Humorous and pointed calyx-lobes 
hide themselves in the mud, and, as they are somewhat curved, fasten 
sufficiently, the embryo lying horizontally on the ground till the first 
root is so far developed us to give the plant the necessary resisting 
power. The secondary roots of the Bruguieras are not. completely buried 
in the mud, for after a short or more less horizontal growth, they 
ascend in au oblique direction to the surface and beyond it, descend 
again and, disappearing in the soil, leave a knee-like portion ex- 
posed to the air (Fig. 3, Plate A.) In Bruguiera gymnorhiza , especially 
the roots grow luxuriously in thickness and height, so as to form round 
the stem a most curious net-work of brown branches. If we examine 
under the microscope a transverse section of such a root-piece of Brug- 
uiera gymnorhiza , the anatomical structure of the periderm shows very 
large lentioels. As those are organs which correspond to the stomata of 
the epidermis and serve to admit oxygon to the living internal tissues, 
we must consider those roots as a special respiratory system. It is 
obvious that the muddy substratum is not permeated by too great a 
quantity of oxygon, we may oven say there is a took of it. It is just 
for want of this necessary element that the plant was obliged to produce 
special adaptations to its surroundings, and it did so in a very ingenious 
and simple way. Iti Bruguiera cart/ophylloides the usefulness of 
that contrivance is partially frustrated by the circumstance that the 
periderm of its roots is gradually cast off. It would be an interesting 
object of study to investigate the reasons thereof and to find out what 
the effects are in consequence of it, or whether, perhaps, there arise new 
adaptations in other parts of the plant. 

In the tidal swamps along the const there are two further species of 
Rbjzophoraeese : Ceriops e andolhana, Arm and Kandelia rheedii , 

W. et A* 


The farmer is a glabrous shrub or small tree, reaching a height of 
0 to 6 ft. The opposite, entire leaves are coriaceous and glabrous. The 
petidies are rugose and glabrous. The calyx-lobes are coriaceous. 
The ^hite glabrous petals are furnished at the apex with 3 short, olavate 
bristles. The slightly conical, coriaceous fruit is J to f in. long. The 



grooved and angled radicle, reaching sometimes 1 ft, 


before 
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falling, thickens gradually to near the apex and then becomes acute* 
The cotyledons are conferruminate. 

Kandelia rheediixB a small tree with terete leafy branches. The 
opposite, oblong, entire leaves are dark green and polished above, 
reddish-brown beneath. The long calyx is externally rugose. The 
lobes of the bifil petals are divided into numerous capillary segments* 
The obolavate, conical-ovoid fruit is coriaceous, and reaches a length 
of \ to X in. The protruded, cylindric radicle is 6 to 15 in. long, 
usually without ridges or grooves. 

In these two plants germination takes place in the same way as in 
the foregoing Lihizop toracese. A special adaptation to the surround* 
ings of Ceritps candolhana are the so-called pnoumatophores. But as 
these occur not only in Oeriops but also in other representatives of the 
mangrove-formation, I shall treat of them after having given a short 
description of the following three plants: 

Abundantly growing in the salt-marshes in Bombay, the Konkan 
and elsewhere, often oovering large tracts of tidal or flooded sea-shore 
to such an extent as to exclude every other plant, is a shrub or dwarf 
tree, viz, y Avicennia officinalis, L. or the ** white mangrove.” 

The entire, oval pointed leaves are nearly veinless, coriaceous, shin- 
ing above, whitish below and clothed with a fine (omentum. The 
broad, compressed capsule is one-seeded and dehisces by two thick 
valves. The embryo of the erect seed is imperfectly covered by its 
two integuments. The large cotyledons are lengthwise plaited. The 
large embryo begins to germinate in the fruit before it falls. 

Rather rare is Sonneratia apetala, Ham. (Lythraoese). It is a pretty 
slender tree, reaching a height of 40 ft. The slender, drdoping 
branches boar entire, coriaceous, glabrous leaves. The calyx is thickly 
coriaceous. The depressed globose capsule is about $ in, broad and 
supported by the persistent calyx. The many- curved, angular seeds 
are imbedded in pulp. The short, foliaceous cotyledons are convolute, 
the elongate radicle terete. This beautiful tree may be found t ug^ 
between Bombay and Sewree and also in Mumbra and Dbaramptar, 

More common is another species of the same genus — Sonneraita acida, 
b. The small tree, which rarely reaches a height of 15 ft., occurs on 
the Island of Salsette, in Rutnagiri, Vingorla, Hareshvar, Dharamtar, 
Kadara, Its elliptic-oblong or obovate leaves are coriaceous and 
nearly sessile. The coriaceous calyx is borne on a vety short, tbiqk 
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pedicel* The cushion-shaped fruit is 1 to 2 in. in diameter. The cup- 
shaped, persistent calyx bears the persist ont base of the style, whiob is 
about 1 in, long. 

An interesting feature of Avicennia officinalis, Eonneratta acida and 
Ceriitps candolleani are the pneumatophores, which exhibit an aspect 
widely different from those of the Bvuguieras. As soon as the shrub 
reaches a certain height, in Avicennia officinalis, v.g., 1 ft. or l£> there 
appear in groat number around the stem within a rather large circle 
erect shoots with a soft, elastic texture like cork, 3 hey resemble very 
much the young shoots of Asparagus, exoept in colour, which, in our 
case, is a brownish black. They are very seldom observed developing 
leaves and growing up into bushes. If we follow them downwards we find 
the point of origin to be the subterranean roots of Avicennia officinalis, 
of which they are the negative-geotropio branches. In this plant they 
reach 1 to 1 J ft. above the mud or the shallow water and do not exceed in 
thickness ^ or J of an inch, whereas in Sonneratia acida they reach 18 to 
24 in. in length, by 3 in. in diameter. As they do not develop into a 
shrub it is evident that they serve some other purpose. A transverse 
section of such a root-branch gives us the Iooked-for explanation. In 
Avicennia officinalis our attention is drawn to a large, white ring which 
occupies nearly the whole plane of the section, leaving room only for a 
small, darker ring in the centre and a comparatively disappearing, 
protective skin. The white, loose portion is easily recognised as the 
parenchymatous tissue of the primary oortex and in it the naked eye is 
able to distinguish little holes which, by microscopic examination, 
prove to be lentioels. Those roots, therefore, represent respiratory 
organs like the over-ground roots of Bruguiera. But why do the 
pueumafcophores reach beyond the water-level, as there is oxygen in the 
water ? We must admit that the air dissolved ip water shows, on the 
one hand, a higher percentage of oxygen than the atmosphere, but, on 
the other also a higher percentage of carbonic acid. In consequence of 
it the quantity of oxygen available to the plant is much smaller in the 
water than in the air. Besides, the air diffuses very slowly in water 
and thus it may easily happen that the slow movement of the water 
causes a want of oxygen. It is for this reason that woody plants, the 
sfcemhbases and roots of which are submerged in mud and stagnant 
water, ate furnished with special adaptations for the absorption of oxy- 
geu foom the atmosphere, That there are really graduations as to the 
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percentage of oxygen available to the plant in different media, may be 
shown to evidence by the examination of a pneumatophore of Avicennia 
officinalis. The respiratory root is very thin at the base, whore 
it is covered by mud ; it grows thicker, where it is submerged in water, 
and it reaches its maximum, whore it is surrounded by the atmosphere. 
And if wo examine the anatomical structure, wo find that the various 
degree.-? of thickness aro duo to the respective development of the par- 
enchymatous tissue, which contains the leiiticels, Le , the respiratory 
organs. The same may he observed in the species of Khizophora. 
They are not possessed of special pneumatophores, but the modified 
tissue of their “stilt roots ’* takes upon itself the function of respiration, 
and hero again it is not the portion buried in the mud, but the one 
emerging from the mud and still more the upper part whioli is accessible 
to the atmosphere. 

Along the muddy sen-coasts of the Konkan grows Carapa obovata , Bl. 
(Meliaeoee), a small glabrous tree. The abruptly pinnate leaves are 3 to 6 
in. long with oblong-ovate, glabrous, coriaceous leaflets. The fruit hab 
the size of an orange, 3 to 4 in. in diameter. When young it is apieulato. 
The fleshy pericarp dehisces by four valves. The angular seeds are sur- 
rounded by a hard spongy testa. 

The pneumatophorob of this plant show great, resemblance to those 
of the Bruguiaras ; but, whereas in the latter we have those knee-like 
structures and, consequently an up-and downward growth of the roots, 
we observe that the roots of the former creep horizontally just under 
the surface of the muddy substratum and semi above the surface of it a 
wedge-shaped expansion of the upper half-cylinder, which, on the top, 
is covered with a great number of lenticels. 

In the South Konkan along salt-water creeks and backwaters a tall 
glabrous shrub or small tree makes its appearance, Lumntizera ravemosa, 
Willd. Its entire or slightly orenate, sessile leaves are fleshy, coriace- 
ous and crowded at the ends of the branches. The glabrous oalyx of 
the sessile flowers has the teeth oiliolate. The ovoid, glabrous fruit is i 
in. long with longitudinal stria* when dry and the persistent calyx-tube 
at the top. 

A handsome shrub with laurel- like appearance and growing in salt- 
mftTshes, together with the different kinds of mangrove, is JBgicera* 
magus, Gaertn. (Myrsinaoe®). The cylindric branches bear obovate, 
entire, coriaceous leaves. The umbels of the pure white fragrant flowers 
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are sessile. Tko oylindric, aoute fruit, resembling u miniature ourvod 
carrot, is coriaceous, striate, and one-seeded. Dohisoence is longitudinal. 
The seed is curved in the same way as the pericarp. The inferior 
radicle is long and onlarged at the base. The cotyledons aro very 
small. ALgkeras rnaju* shows vivipary, though not in the oompleto 
form of the Rhizophoraoera, The seeds begin to germinate while still 
included in the pericarp, wherefore Linnseus gave it the name of 
Rhizophora corniculata . 

The rather gloomy looking salt-marshes are often bcviutified by a 
handsome little shrub, Aaanthus ilicifolius, L., whioh on account of 
its holly-like leaves was called sea-holly. The cylindrical , glabrous 
stems, rarely exceeding the height of 4 ft., are scarcely branched. 
The large oblong-oval or oblong-lanceolate leaves have the base acute, 
the apex acute or truncate. On each margin there are a few large, 
spinous teeth, continuations of the lateral veins. Besides, they are 
coriaoeous, rigid and shining. The blunt, apicnlate capsule, about 
1 in. long, is shiuing and bright-brown. It is in this invariable under- 
growth in the mangrove swamps that we meet again thoso characteristic 
stilt-roots of Rhizophora tnucronata, though not in the same luxurious 
form. There is no vivipary in the sea-holly ; nevertheless, a peculiarity 
as regards reproduction is observed in Acanthus ilicifolius , viz . , a greater 
development of the orabryo while still inclosed in the pericarp than is 
usually the case with inland plants. 

We come to the last representative of our mangrove, viz., E,rccecaria 
agallocha , L., called Blinding tree in India on account of the fresh sap 
being extremely acrid. The small tree bears rather thick branohlets, 
marked with leaf-soars. The leaves are entire and rather thick. The 
catkin-like male spikes are numerous. The sessile male flowers are 
surrounded by acuminate bracts. The more slender female spikes are not 
so numerous. The oapsule, very variable in size, is ^ — nearly 1 in. in 
diameter. The blinding tree, occurring in tidal estuaries and back- 
waters, is not oommon. 

If we compare with each other the different species whioh make up the 
mangrove formation, one fact before all is most striking, viz., that all are 
possessed of coriaceous leaves. These, again, have a shining surface and 
their marsrins entire, with the only exception of Carapa obovata whioh 
bears pinnate leaves. If we farther examine the internal structure of 
the leaves, we meet the same uniformity as regards their anatomy. 
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Fig. 1, Plate B, shows a small portion of tbe under surfaoe of a 
leaf of Rkizophora mucmnata , The epidermis, which is composed of 
a single layer of cells, is on the inside distinctly marked off from the 
neighbouring tissue. The outer walls of the epidermal colls are consider- 
ably thickened and even the side-walls show some thickening. Though 
the guard-cells always have their walls thickened in a peculiar way, they 
attain a still higher development in this direction in Rkizophora mucro - 
nata. The outermost layer of the external walls being in our case ex- 
ceedingly well developed, covers as a cuticle the whole surface of the 
epidermis, leaving open small passages only for transpiration. Tho 
respiratory cavities, which communioute directly with the intoroellular 
spaces of the spongy parenchyma, are comparatively small. A complete 
transverse section would show that the number and area of those 
intercellular spaces is greatly reduced. 

Fig. 2, Plate B, exhibits a small portion of a transverse section of a 
leaf of Sonneratia aoida , showing the epidermis with stomata. The 
epidermis is strongly cuticularised, even the side-walls of the epidermal 
oells exhibit greater cuticularisation than those of Rkizophora mucronata . 
The stomata, which are somewhat raised in the foregoing figure, are 
here on the same level with the epidermal cells and thus under the 
horizontal band of the cuticula. 

Sometimes one may observe near the sea-shore that individuals of 
the same species grow in tho salt water as well as in the common soil. 
The comparative anatomy of their leaves shows the special adaptations 
to the respective substratum far clearer than does the comparison 
between plants belonging to different species. Fig. 3, Plate B, gives 
tho diagrammatic view of the transverse section of a leaf of S&nneratia 
acida growing in salt mud, and Fig. 4 that of the same growing in 
common soil. In Fig. 4 the palisade-tissue is much reduced, whereas in 
Fig. 3 it is well developed near the ventral as well as near the dorsal 
surface. The same reduction -is observed in the spongy parenchyma, 
and, what is most important, the mangrove growing in the salt mud haB 
developed more and greater vascular bundles. As tbe ramifications of the 
vascular bundles are prolonged* the bundles themselves become smaller 
and smaller and, finally, are of very simple structure. When the vessels 
disappear, there remain only spirally and reiiculately thickened tmeheids, 
which prove to be excellent channels for the conduction of water. (Fig. 5, 
Plate B, shows the termination of vascular bundles with tracheids.) 
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Especially well developed is the aqueous tissue in the old yellow 
leaves of Rhizophora mucronata . The fact that those loaves are muoh 
thicker and more fleshy than the green leaves of the same plant, is due 
to the circumstance that those loaves which have beoome unfit for 
further assimilation develop a large aqueous tissue, which serves for 
some time as a water-reservoir. 

What we have observed in a few representatives of* the mangrove 
vegetation is equally applicable in some way or another to the rest. If 
we consider all those structural peculiarities, wo find that they belong 
to the xerophilous type, ie., they all are adaptations which help to 
diminish the transpiration of the plant. Just for this reason the 
mangrove is characterized by the extraordinarily thickened and cutiou- 
larised walls of their epidermal cells, because thoao diminish the trans- 
piration from the outer surface of the leaves. In the same direction 
works the circumstance that the Intercellular spaces in the mesophyll 
are reduced. It is a striking fact that the Intercellular spaces are 
always larger where there is abundance of moisture than in plaoes 
where there is only little of it as, e.g., in deserts, on a rocky ground, 
on sand or gravel. Plants growing on these substrata show in the same 
way the other peculiarities of the mangrovo, viz., lengthening of the 
palisades, depression of the stomata, formation of aqueous tissue and 
multiplication of the vascular bundles. This latter contrivance renders 
the regular conduction of water to all parts of the tissue easier and is, at 
the same time, a means for the removal of the prepared food-materials. 
One would not think at first sight that the mangrove needed the 
structural modifications which are so useful and even necessary for the 
existence of those plants which grow in dry plaoes. The mangrovo sends 
its roots deep down into the mud, its stems are washed by the water for 
many hours of the day, and the branches and leaves are surrounded by a 
moist atmosphere and, nevertheless, it exhibits all the anatomical peculi- 
arities oharate rising those plants which are forced by circumstances to be 
economical in the expenditure of their water. It is a general experience 
that salts in solution render the osmotic absorption of water by the roots 
difficult. These receive muoh more water if it is in a chemically pure 
state than from solutions, and there is fixed for every plant a certain de- 
gree of concentration, usually not exceeding 3 per oent, beyond which 
absorption of water by the root does not take piaoe any more. It is for 
this reason that a substratum fermented by a rich salt solution is, with 
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respeot to the living organism, physiologically dry. In consequence of 
that physical action exercised by the salts in solution, a too great concen- 
tration of salts in the assimilatory tissue would show its noxious ohemioal 
influence upon the metabolic processes, if not at the same time, there 
were a sufficient number of contrivances preventing too profuse a trans- 
piration. It is especially the aqueous tissue which counterbalances 
the concentration of salts in the assimilating colls. As the absolute 
amount of salt increases in the course of time, wo oan easily understand 
that it is just the old leaf which develops a rich aqueous tissue, keeping 
pace in its development with the accumulation of salts in the cells of 
the same leaf. 



BIRDS NESTING IN THE MURREE HILLS AND GULLIES. 

By Lt.-Colonbl R. H. Rattbay. 

Part II. 

(With Platbs C, D and E.) 

(Continued from page 42# of thu Vol.) 

678. Mbrula oastanka. — The Grey-headed Ouzel. 

Common round Murree, but one of the commonest birds round 
Changla and Dungagalis. Nests were in varied situations. I found 
them in banks, holes in rooks, among roots of dead fallen trees, and in 
a hole in tree trunk up to 10 or 12 feet from ground. Birds very 
tame ; did not leave nest until I came within 3 or 4 yards of tree or nest. 
The two photographs show typioal nest in bank and one in roots of old 
dead tree. 

676. Mhrula boulboul. — The Grey-winged Ouzel. 

Very common everywhere ; found nests almost daily. 

678. Mbrola unicolob. — TickelTs Ouzel. 

Common, but not nearly so much so as the last two specioB both near 
Murree and the Galis. Numerous nests and eggs. 

690. Phtbophila hrythrogastka. — The Chestnut-bellied Rook- 
Thrush. 

Birds fairly common, but nests very hard to find. I used to see and 
watch one pair daily, but failed to find nest. I found one near Murree 
with 4 well-grown young ones. Nests often in very nasty places on 
side of steep khuds. 

69L Phtbophila oinolorhynoha.— The Blue-headed Rook-Thrusju 

Common near Murree, less so higher up. Numerous nests and eggs, 
and on two oooasions eggs of the Common Cuckoo in nests. 

698. Phtbophila oyanus. — The Western Blue Rook-Thrush. 

Rare. I only saw birds near Murree, and during two seasons there 
only obtained 2 nests, both in holes in rooks. 

698. Obbooinola datjma. The Small-billed Mountain-Thrush . 

Only fonnd on the higher hills ronnd Changla and Dtmgagalis ; the 
: bird though oommon is very shy and retiring, and has to he looked 
for. I found 3 or 4 nests during June. 

741, Pyonobhahphub xotkboidhb. — The Black and Yellow Gros- 
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Common. It breeds freely, and several nests were found at Murree, 
Dunga and Ohanglagali, Nests difficult to find and were generally 
placed higb up in a dense fir tree. In ray opinion many birds lay 
twice, at Murree, and again at Dtmgagali. This year I found nests at end 
of May, and again, in July when numerous young birds were about 
eggs were found. 1 think that as soon as the young are able to shift 
for themselves a second nest is at once made. 

745* Pyhbhui*a aubanxiaca. — The Orange Bullfinch. 

A few of these birds are to be found on top of Miranjani where they 
breed. I, however, failed to find nests. On one occasion in the beginning 
of July I saw a pair with 4 young ones just able to fly from tree to tree 
on top of a hill near Dungagali about 9,000 ft. I am, therefore, certain 
of a few nests there. 

767. Oarduklis oaniohps. — The Himalayan Goldfinch. 

Rare. I obtained one nest below Dungagali with 4 fresh eggs on 10th 
June 1904. Elevation about 5,000 ft. These were the only birds seen, 
but are said to be common by my collectors. Can it be possible that 
those birds have two broods in the year — one about 5,000 ft. early in 
June and a second in Kashmir high up in August. Major Buchanan 
found numerous nests in Kashmir during August ? 

772. Hvpaoakthis spiaoides. — The Himalayan Greenfinch* 

Fairly common at Murree and the Galis. I took four nests at 
Murree and one at Dungagali this year with eggs, but found many 
more that weTe destroyed by the heavy rain and deserted. These birds 
arrive suddenly at Murree about the middle of June, and at once 
set about building. 3rd July was the earliest date on which I got 
eggs. Nests generally high up on fir trees, neatly made* Eggs 
as described, but generally of a beautiful shape, delicate ovals abd very 
fragile. 

780. P AbSfiB oiNNAMOMKCa — The Cinnamon Tree-Sparrow, 

Common at Murree, less so round Ohangla and Dungagali#* Obtained 
numerous nests at all three places* 

793, Bmbbbwia stbwabix— The White-wpped Bunting, 

Common, I obtained numerous eggs from Murree and the Gufiis. 
They breed from about 5,500 fi up to 7,500 ft* 

794* Embbbisa straohhyi,— The Eastern Meadow-Bunting. 

One of the commonest birds round Murree, where I took numerous 
nests ; it is also common round Cfaangk and Dungagali#. The egga^ 
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exactly like those of our English Yellow Hummer, but rather more 
greenish in tinge. 

805. Ohelijdon Kabhmuiiknsis,' — The Kashmir Martin. 

Common in the Gulis, not found nt Murree. Those birds were breed- 
ing in great numbers under the verandah in the dak bungalow at 
Chungla and Dungagalis ; the nests are in most oases exactly like our 
English Martin, but the bird out here more often takes advantage of 
a beam on which to rest its nest ; it is also a more familiar bird. 

810. Ptyonoprognk bupkbtius. — The Crag-Martin. 

A tew pairs of birds bred under some overhanging rocks— the place 
was most difficult to get at, and only one or two nests were within 
reach. Around Dungagali the birds were breeding in June, blit, at 
Bhaganota, wbioh is considerably lower, all eggs were hatched and in 
many cases the young able to fly by the 6th June. The eggs are 
marked more with a dark sepia than red. 

822. Hirundo NHPA1.EN8IS.— Hodgson’s Striated Swallow. 

Common at Dungagali and Ohangla. I did not see birds at Murree. 
I caught number of birds on nests for purpose of identification. Most 
of the nests were in verandahs ; the birds were most tame and it was 
most interesting watching them collecting mud for their nests. 

858. Orbooorys sylvantis.— The Upland Pipet, 

The birds were common enough round Murree and the Galis, but I 
found very few nests. In one I found an egg of Cuculus canorus , our 
common Cuckoo. This egg was absolutely fresh, while the eggs of 
foster ]>arcnt were on the point of hatching out. It would be interest- 
ing to know what would have happened in this oase. 

946. Geoinits squamatus.— T he West- Himalayan Scaly-bellied 
Green Woodpecker. 

A common bird everywhere in the hills. I found numerous nests 
with eggs and young. 

950. Geoiniqb oooipitaub.— The Black-naped Green Woodpecker. 

Not nearly so oommon as the last, but still common. I have no 
doubt, in many cases where there were young birds in the nests I did 
not carefully identify the birds. 

960. Hyk>ficus hyperythRUS,— T he Rnfous-bellied Pied Wood- 
pecker. 

A rare bird at Murree, but foirly common at Dungagali. Nests very 
difficult to find, as it selects a much more enclosed and dense portion of 
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the forests for its nest. I took on© nest at Murree and two near 
Dungu. 

961. Dendrocoptjs himalayensis. — The Western Himalayan Pied 
Woodpecker. 

This is the commonest of the Woodpeckers. I took numerous neats 
at both places, but most had young in nests — nests at all heights from 
the ground from about 10 to 60 feet. 

967. Dendboooptjs magii. — The fulvous-breasted Pied Woodpecker, 

Common at Murree, but I failed to find a nest. I did not see a 
single bird in the Galis. 

969. Dendboooptjs auriobps. — The Brown-fronted Pied Wood- 
pecker. 

Common at Murree, but not in the Galis • it does not appear to 
breed above 7,500 feet. I took one nest with eggs at Murree and some 
others with young birds. 

1006. Mkgal^ema MABSHALLOBtM. — The Great Himalayan Rarbet. 

Very common at all three places. Its loud plaintive cry, as Jerdon 
(jails it, is so much in evidence as to be a nuisance. I took eggs at 
Murree and near Dungagali. 

1066. Upupa bpops. — The European Hoopoe. 

Common at Murree and breeds. I saw very few birds higher up 
round the Galis. Took numerous nests. 

1068. Cypsklus mblba. — The Alpine Swift. 

I used to see the birds often flying round Dungagali, but only late 
in the season found two nests both with young ones. These nests were 
not as described, but far inside a crack in solid rock on face of a preci- 
pice. I could not get my arms in, but caught one youOg bird as it 
flew out, so cannot say what the nest was made of. 

1095. Gapkiwttlgus tsmtorrs.— The Jungle Nightjar. 

I found one nest near Dungagali on a bare hill side on 7th June 
1904, with 2 very hard-set eggs. The eggs were, as usual, laid on the 
ground exposed to the sun all day. The photo is of a nest and eggs at 
Port Munro, Baluchistan, on 28th July 1904, and exactly like the 
others. 

1092. Capbimulous bubopjeus.— The European Nightjar. 

I only found these birds near Dungagali. I took two nests— one 
just inside the forest belt and the other on a bare hill side* They are not 
common. Eggs exactly similar to some I took some years ago, v 
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1104. Cuculus canorus, — The Cuckoo very common. I took a 
number of eggs at Murree and three near Dungugali. The eggs are 
laid in a large number of nests. 

1105. Cuoulus satuuatus — T he Himalayan Cuckoo. 

Common. I took 3 eggs from oviduct of female at Murree and 

some othor eggs at Murree and two eggs near Dungagali. All were 
from nests of Acanthopneuste occipitalis. (The Largo-crowned Willow 
Warbler.) 

1106. CuoULUs roLlOGBPHALUS. — The Small Cuckoo. 

Birds fairly common but not often come across unless searched for. 
I took an egg at Murree and one at Dungagali 1 am not entering 
into any discussion as to colouring of eggs, as this has been done in an 
admirable paper by Mr. E. 0. Stuart- Baker, which will appear about 
tli© samo time as this. This remark also applies to next species. I 
took both my eggs from nest of Largo-orowned Willow Warbler, 

1107. Coculus migropterus,— The Indian Cuckoo. 

I took numerous eggs I attribute to this bird at Murree and one at 
Dungagali this year. Two of the eggs were in nests of Trochalof terum 
lineatum ami the remainder in Larvbjora brunnea, the Indian Bluo 
Chat, I am certain the eggs are blue in some cases (about 1 in 3 eggs), 
with a few darker blue or lilac spots. 

1108. Hirrooocoyx sparvkrioidks. — The Largo Hawk Cuckoo. 

Rare at Murree but fairly common round Dungagali. I took one egg 

from nest of Trochalopterum simile, it is exactly like one I took some 
years ago from oviduct of female. The egg is blue, Mr. Stuart-Boker 
has again given the fullest information about this birr! in his paper. 

1112. Cacomantis passbbinus. — The Indian Plaintive Cuckoo. 

A rare bird. I only occasionally hoard and saw it near Murree. I 
took one egg there, 

1117. Subnjculus lugubbm, — The Drongo Cuckoo, 

A very rare bird. I shot one bird in Murree about 5,500 feet eleva- 
tion in 1899, and took an egg that must, I think, belong to this bird 
near the same place as the bird was shot ; it was in nest of the Ashy 
Drongo ; this egg was quite fresh while Drongo’s eggs were hard set. 

1141. PaueoBnis somstioeps.— - The Slaty-headed Paroquet. 

Very common. I saw numerous nest holes at Murree and Dungagali 
but all pontained young ones, 

1175. Scops spilocephalub*—- T he Spotted Himalayan Scops Owl 

17 ' , , 
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Hare. I have only come across this bird once here; this year obtained 
a nest with eggs shooting hen bird. This was near Changlagali. 

1186. Giaucidtom brodiki. — The Collared Pigmy Owlet. 

Birds common at Murree and more so at Dungagali, but I have only 
once this year obtained the eggs here. They hide their nest holes 
most carefully. This nest had 5 eggs. I have never previously taken 
more than 4 eggs. 

No. 1198, Neophron pbronoptbiujs. — The Egyptian Vulture. 

Birds common, but I have only seen one nest. This was taken on 
11th May 1904 and contained 1 egg, a beautiful dark-coloured one. 
The nest was on a ledge of rook in air almost inaccessible precipice. The 
birds continued to occupy the nest, but did not lay again. 

1206. Aquila hastata. — The Small Indian Spotted Eagle. 

I was luoky enough to find one nest of this bird about 3 miles from 
Dungagali. The nest was placed high up in a tree growing on the face 
of a nasty preoipioe. Men only climbed up with the assistance of 
ropes. The nest contained 1 incubated egg and was taken on 7th June 
1904. I shot the hen bird off the nest. 

1210. Iotinabtus MALATB581S.— The Black Engle. 

A nest with one much incubated egg near Changlagali on 4th May 
1904. The nest was one of the nastiest to get at I have ever seen. It 
was high up on a fir tree on the face of a very bad precipice. The bird 
sat until the man was quite near the nest and then swooped down at 
hhn till shot at. The pair continued near the nest the rest, of the season, 
but did not lay again. The egg is a very handsome one, smeared with 
grey and dark purple ; the markings are nowhere in blotches, but 
smeared, running round axis of egg. I do not think they lay more 


than one egg. 

1217. SriLOBNis chkrla. — The Crested Serpent-Eagle. 

I obtained one nest with the hen bird on 6th May 1964 ; it was so 
pauch incubated it unfortunately broke in cleaning. The nest was high 
up in a fir tree. The single egg was a long narrow oval much pointed at 
small end. Ground colour greyish-white with a dull dingy cap of 
pale brown ; it was without exception the dingiest eagle or allied egg 
I have ever seen. * 

1229. Mitvtjfl govinda, — The Common Pariah Kite. 

Common. I saw several nest# at i 
trouble to take them down. 
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1230. Milvus mblanotis.— The Large Indian Kite. 

I saw very few birds at Murree, none at Changla or Dungagulis. 
I obtained one nest at Murree in 1899 ; it was high up in a tall fir 
tree and contained three eggs. 

1260. Faloo subbuteo.— The Hobby. 

A rare bird only found near top of Miranjani. I saw one nest 
building, but when visited about 14 days later was found deserted. 
Major Buchanan obtained eggs there some years ago. 

1265. Tinnunoulus alatoabius. — The Kestrel. 

Common. I obtained a nest at Murree with 4 fresh eggs, and one 
this year at Dungagali with 5 eggs. I saw other pairs, hut failed to 
locate nests, as they were in almost impossible places. 

1283. Sphbnookrcus sphbnurus.— -The Kokla Green Pigeon. 

Common, Numerous eggs at Murree and Dungagali. 

1305. Turtub fbrrago.— The Indian Turtle Dove. 

Common everywhere. I saw and obtained numerous eggs at 
Murree and Dungagali. 

3334, Pucrasia macrolopha. — The Koklas or Pukras Pheasant. 

Common at Dunga and Changla Gal is, none at Murree. I saw 
several nests with 5 to 7 eggs. The photo was taken of one about 
8,000 feet elevation and is similar to all the others. 

1336. Gknnaeus albxoribtatus. —The White-crested Kalij Pheasant. 

I do not think this bird is common. I found one nest at Murree 
about 6,000 feet after the young had hatched out. I did not see the 
bin! in the Galis, 

1370. Cacoabis obuoar. — The Chukor. 

There are a good number of birds round Dungagali and I think 
Murree, hut I did not see birds there, I saw one nest near Dunga, but 
did not count the eggs for fear of disturbing the birds ; there looked 
about 10 of them. I have found 15 in one nest. 

1482. Scolopax RtrsTicuLA.—The Woodcock. 

This bird breeds freely round Changlagali from about 8,500 feet 
upwards. I saw some 8 or 10 pairs, and found some 5 nests each con- 
taining the usual 4 eggs. The nests were all in thick forest and 
generally under a shrub like Rue. The nest is a very typical one. 
I hope next year to get a good photo of a sitting bird and settle the 
question I lately ventilated in “ The Field ” as to birds sitting with 
eyes closed and bill resting on the ground. 
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INSECT LIFE IN INDIA AND HOW TO STUDY IT, 

BEING 

A SIMPLE ACCOUNT OF THE MOKE IMPORTANT FAMILIES OF INSECTS 
WITH EXAMPLES OF THE DAMAGE THEY DO TO CROPS, 

TEA, COFFEE AND INDIGO CONCERNS, FRUIT 
AND FOREST TREES IN INDIA, 

BY 

E. P. STUBBING, f.l.s., f.z.s., f.b.s. 

Part IV. 

(Continued from page 131 of this Volume *) 

Chapter VI. 

Hymenoptera Petiolata— continued 
Series 2. — Tubulifera . 

The trochanters are undivided and the hind body consists of from 3-5 
visible segments ; the female has an ovipositor which is usually retrac- 
tile and contains a fine pointed lance. The larva? usually live in the 
colls of other hymenoptera. 

Compared with the Parasitica and Terebranlia this is a small group of 
Insoots practically devoid of economic interest. One family is recognised. 


Fam. IX. Ohrysididee— Ruby- Wasps. 

The Ruby-Wasps are usually easily recognisable owing to their brilliant 
metallio colouring and to the curious construction of the abdomen, 
which allows the Insect to curl it completely under the front parts so 
as to roll itself up into a ball. The Insects have a very hard, coarsely- 
sculptured integument and elbowed antennas 
of usually thirteen joints. The larva has the 
ordinary number of joints to its body found 
in the grubs of this order and thus does not 
differ as do the adults. The reason for the 
fewer number of visible segments in the bodies 
Fio. 5 i.—Chryti* fu*ni- of the Ruby-Wasp is due to the fact that a 

llama.) U ftaU greater number of the terminal segments are 
drawn into the body to make the telescope-like structure containing 
the pointed lance or style. Although the latter is occasionally used as 
a sting it is incapable of inflicting a serious wound. 

The Ruby flies do not attain a largo size but owing to their brilliant 
colouration they are often to be noticed in India in verandahs and 
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houses, flitting about and never stationary* Like other brilliant 
metallio coloured Insects they love the hot sunshine. In India there 
are numerous species amongst which may be mentioned Chrysis fuaci- 

pennis (Fig. 54), a metallic groen Cuckoo- 
Wasp with a blue sheen which is found all 
over India and Burma up to elevations of 
10,000 ft. This Insect is parasitic on throe 
species of Furrieries, laying its eggs in the 
colls of those latter Insects (vide />. infray 
Kig. 55.— Chry tU oculata (I nditi Another species of Cuckoo-Wasp, Chrysis 
and Burma). oculata , also found all over India and Burma, 

is metallic blue in colour with a oopper-red spot on each side of the 2nd 
abdominal segment. It is shown in Fig. 55. 



Series 3. — Aculeata. 

The trochanters^of the legs consist of one piece and the abdomen 
has six or seven visible segments ; the female is provided vith a retrac- 
tile sting. Antonnte usually 13-jointed in male, 12-join ted in female. 
There are however numerous exceptions to this amongst the ants. 

The lame are legless grubs of soft consistence and live either in 
cells or, in the case of the social forms, in the abodes of the parents. 
The larvae of the ants and Fossorial Aculeata havo the anterior parts 
of the body long and narrow and abruptly bent so that their heads 
hang down. The pupa is always soft and gradually assumes the 
colour and hardness of the perfect Insect. 


Tam. X- ApideB— Bees, 

The bees are usually very hairy Insects provided with elbowed anten- 

nre ; the hairs may be simple, 
spiral or plumose, the parts of 
the mouth are elongated so as 
to form a protrusible tubular 
proboscis, which is sometimes of 
considerable length. The hind 
body is never narrowed at the 
base into an elongate stalk as is 
the case in wasps and Fossores 

Flo. St.—Aplt dortata. The Big Indian ( cf ‘ Fig. 56 and Fig. 67). The 
Bee (India). basal joint of the hind foot is 

elongate, the tibia and tarsi of this leg being usually broad. 
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There are no wingless adult forms amongst the bees ; in the species 
which live in societies or colonies barren females, called workers, 
exist and carry on the work of the community. 

The food of boos is always obtained from tho vegetable kingdom 
or from other bees. It usually consists of pollen workod up in 
various ways. In this connection the hind legs of bees are of consider- 
able importance and Sharp* makes the following interesting remarks 
on this subject : “ The hind legs of bees are very largely used in the 

industrial occupations of these indefatigable creatures ; one of their 
chief functions in tho female being to act as receptacles for carrying 
pollen to the nest : they exhibit, however, considerable diversity. The 
parts most modified are the tibia and the first joint of the hind-foot. 
Pollen is carried by other parts of the body in many bees, and even 
the hind leg itself is used in different ways for the purpose : sometimes 
the outer face of the tibia is highly polished and its margins surrounded 
by hair, in which case pollen plates are said to exist ; sometimes the 
first joint of the tarsus is analogous to the tibia both in structure and 
function ; in other cases the hind logs are thick and densely covered 
with hair that retains the pollen between the separate hairs. In this 
case the pollen is carried home in a dry state, while in the species 
with pollen plates, the pollen is made into a mass of a clay-like con- 
sistence. The legs also assist in arranging the pollen on tho other 
parts of the body. Tin? males do not carry pollen, and though their hind 
logs are also highly modified, yet the modifications do not agree with 
those of tho female, and their functions are in all probability sexual.” 

As is well-known bees frequent flowers, but not, as usually stated, 
to gather the honey. They really extract the nectar which is said to 
ho almost pure saccharose ; this they swallow and, according to one 
authority, it is regurgitated as dextrose and levjulose. Probably all 
bees also eat pollen while collecting it. The pollen collected mixed 
with honey serves as the food for the colony* 

The young of bees are always reared in cells and these cells (except 
in the case of the parasitic bees) are built by the mothers or workers. 
The solitary bees store the cells with food and close up each cell after 
having laid an egg in it, so that in these cases each grub feeds upon 
a store of food previously provided for it. Tho social or colonial 
bees (those living in hives, open combs, &o.) do not close the cells 

* Cambridge Natural History, Vol. VI., 12. 




INSECT LIFE IN INDIA . 


067 


in which the larvae are placed, but are fed by the workers very much 
in the same way that nestling birds are fed by the parents. The 
food is honey and pollen mixed in proportions which vary for different 
species ; the honey seems to he specially suitable to the young larva) as 
those bees which make closed cells place on the top of the mass of 
food a layer consisting principally of honey which layer is first consumed 
by the young grub. The larva roaches its full size in a very short space 
of time hut rests for a more or less prolonged period before transforming 
into the pupal stage. The pupa shows the antennas, wings, legs, &c., 
of the perfect insect very distinctly, the development of the latter being 
quick. Some larvae spin cocoons, others do not. 

There are a large number of parasitic bees, ?.c., bees which lay their 
eggs, either one or more, in the ooll of a working bee of a 
different species. The larva) developing from these eggs grow more 
rapidly than those of the host and so cause the latter to die of starva- 
tion.* In some cases the parasitic larva ends by consuming the grub it 
has robbed before pupating. 

Tho classification or grouping of the bees is in an unsatisfactory state. 
It will he sufficient for our purpose hereto consider the following groups : — 
The Parasitic bees (T)enudatse), Carpenter bees (Scopulipodes), Mason 
and Leaf-cutting hoes (Dasy gust res) and the Social or Colonial bees 
(Soeiules). 

Tho Parasitic Bees (PENtJDATJE) are long-tongued solitary bees 

with no pollen-carrying apparatus. 
They lay their eggs in the cells of 
other hoes and often have a great 
resemblance to their hosts. Amongst 
those known in India are Sid Is 
parvula and S . mrnuta, the latter 

KiG. 57 . — Sttlis curnuta — A ParpsUtfl being shown in Fig. 57. Nothing it 
Bee (Rangooti). known of their habits. 

The SCOPULIPEDES include the Carpenter bees (Xyloeopa), long- 
tongued solitary bees which are not parasitic. The genus Xyloeopa 
contains many of the largest and most powerful of the bees and is well 
represented in India. They are usually black or blue-black in colour 
(some species in India have a brilliant canary-yellow thorax, whilst 
others have bright yellow and red abdomens), of broad robust build, with 
* Bertrand, Bull. Mu*. Pari*, i, 1896, p. 88. 
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shiuing integuments more or less covered with hair. They are known 

as oarpentor bees 
from the habit of 
some of them of bor- 
ing into dry timber. 
They will not touch 
living wood nor will 
they tunnel into rot- 
ten wood. Sound 
seasoned timber ap- 
pears to ho what they 
prefer. They bore a 
Fig. 68.— Xyloeopa lati^s. (India.) cylindrical tunnel in- 

to tho wood from which 3 or 4 parallel galleries give off in which 
broad cells are placed. These cells are always isolated by a partition 
formed by cemented fragments of wood which are cut out by the hoe. 
Little is known about the life histories of our Indian species nor do we 
know how many generations they pass through during the year. Xylo- 
capa bttipes depicted in Fig. 58 is a large blue and green Xylocopa , 
widely distributed throughout India and ranging down into China and 
tho Malayan Region. It tunnels into sal wood in the Bengal Duars 



Fig. 69. — Block of Padouk wood showing borings of X. latijm, 
occasionally causing serious damage to the rafters of the tea factories 
and other buildings, whilst others have been found boring into Padouk 
in Calcutta (imported from Rangoon) and teak in Rangoon. 



INSECT LIFE IN INDIA . 


669 


Xylocopa chloroptera is the common carpenter bee of East India, 
Burma, Moulmein, &c., which seleots hollow bamboos for its oells ; it 
connects together the pieces out out of the interior partitions of the 
bamboo, using them as horizontal partitions inside the bamboo to 
separate the internal cavity into cells. This species is much infested 
with a 9inall Chaloid parasite ( Encyrtus ), of which as-mnny as H00 speci- 
mens of the fly have been bred from a single larva of the bee. 

The group DASYGASTRES includes the mason and leaf-cutting 
bees in which the ventral surface of the hind body is densely set in the 
females with regularly arranged hairs by which the pollen is carried. 
In many, as in Mogaohile, the labium is very large and in repose is 
deflected on to the lower side of the head. This gronp includes some of 



the most interesting and perhaps to the 
general public some of the best known of the 
solitary bees. The mason and leaf-cutting 
bees are well-known in India. 

The leaf-cutting boos cut long or oircular 


Fig. 60 — Mogaohile portions out of green loaves to torn the 

anthranina. The leaf -cut;- .... . „ * „ , * .« 

ting bee. (United Provinces.) partitions of their cells. A well-known Indian 


one is Mecjachile a nthracina (fasciculate) depicted in Fig. 60. it cuts 


long pieces out of rose or pulse 
leaves and forms its cells of 
these, a circular piece being out 
to servo as the lid. These cells 
resemble an ordinary-sized thim- 
ble. Horne states that in one 
specimen examined by him 
thirty-two pieces of leaf disposed 
in seven layers were used for 
one cell, in addition to three 
circular pieces for the lid. 
Some kind of gummy material 
is believed to be used to keep in 
place the pieces forming the 
interior layer. This is not how- 



ever invariably the case as in a jf. IG 61 — Nest of the leaf-cutting bee, At. 

J % anthracin*. A, a section of a separated oell 

species found by the writer in a with Hd raised ; larvw (a) nesting on the 
. * • « * . , . food. B, portion of a row of cells. CAfter 

tunnel m blue pine wood in the Home). 
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Himalayas, the leaf pieces used were merely tightly wedged in their 
places. The cells are placed end to end as shown in Fig. Cl B, five to 
seven cells forming a series and four to six series are believed to be 
constructed by one pair of this bee, the mass being placed in a hollow in 
masonry or similar position. Each (tell when completed is half filled 
with pollen and m egg laid in it. This beo is much infested by parasites 
and is also eaten by the Grey Hombill (Meniceros bicornis ). A Lower 
Barman species makes its nest in the young shoots of teak saplings, 
entering by a hole at one side. One generation of the fly issues 
towards the end of January. 


Megachile lanata, shown in Fig. 02, is the common bee found in 

Indian houses and especially verandahs. 

Horne states that both sexes take part in 

constructin g the ceils. These cells are formed 

of clay and a hollow cavity of almost any 

kind will be made use of ; the hack of a hook, 

an empty punklia-rope hole in the wall, the 

Fig. 62 . — Megaahilo lanata. barrel of a rifle or gun, &c.. are often found 
The m« sou-tee. (United Pro- ” 

vinces.) tenanted by the cells of this insect. 



The Social Boas (SOOIALES) include the genera Bombus, Mali- 
pona (Trigona) and Apis. 

Bombus or the bumble bees are more like wasps in their habits 
than bees in that the societies die 
off at the end of the season, only 
a few females living through the 
winter, each of which starts a 
now colony the following spring. 

B ambus oriental is is a large 
black, yellow and red bumble 
bee, very common about Darji- 
ling. It is shown in Fig. 63. 

Males, females and workers are 
present in the nests. These latter 
are found in the ground amongst moss, leaves, &c. 

Meliponu includes several species of very small bees which are common 
in Iqdia, but little is known about their life histories. They are sting- 
Home. Tram. Zool 8oc„ Loud., vii„ 1870, p, 178. 



Fig. 68 orimlaUi. A common 

Darjiling bee. (Darjiling.) 
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less bees which build their nests in old walls, &c., the nest being formed 

chiefly of chewed resin. They produce 
honey and wax in considerable quantities, 
but no attempt has ever been made to 
domesticate them. Meltpona ( Trigona) 
thoracica is common in Tennasserim. It is 
shown in Fig. 64. M, indipennis , another 
species, has been taken at Burraekporo 



Fig. 64. 
t kora a tea. 


- Melipona ( IVlgona) 
(Tenassorim.) 


near Calcutta and is also common in Burma. 


The genus Apis contains the wild honey bees par excellence of 
India. In these bees we get the throe forms of male, female 
and worker. The males are the drones and do no work. Neither the 
male nor female take any part in the provision of food either for them- 
selves or the young. The colonies are permanent, i.e., they do not 
end at the close of a season, the formation of a new colony taking 
place by what is termed ‘ swarming,* This swarming of bees is not a 
nuptial flight as is usually supposed. The swarm consists of one female 
and a number of workers. These workers build the new comb. The 
comb consists of a number of hexagonal cells, consisting of wax, in con- 
tact with one another at the sides. The queen lays an egg in each cell 
and as these hatch the young larva* are fed by the workors. Some oi‘ 
the cells are used for storing honey in. The fertilisation of the young 
queen takes place during a solitary flight after the swarm 1ms settled 
down. Three species are known : Apis dorsata,A . indica and A* fared* 
A . dorsata is the big bee shown in Fig. 56. It constructs large nests 
consisting of a single semi-elliptical comb of as much as five feet across 
and two feet deep, either suspended to the underside of the branches 
of lofty trees or to portions of buildings or attached to the rocks of 
precipitous cliffs as, for instance, at the Marble Rooks on the Narbada 
River near Jubbulpore and in the Ajanta Caves, Bombay. This bee can 
be recognised by its size and elongate body. Its sting is very poisonous, 
being almost deadly in the hot weather and almost certainly so to 
Europeans if inflicted in numbers when the blood is in bad condition. 
That this is invariably so in the case of the jungle tribes of the country 
is doubtful as the writer has seen Kols oild Santals with many stings in 
their bodies, but apparently suffering no inconvenience therefrom. This 
bee is very difficult to dislodge as it will return again and again to a 
chosert site, thereby greatly disfiguring buildings. Arches in the Taj 
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Mahal at Agra were at one time greatly disfigured by the oombs of this 
insect. 

The following interesting note by Major T. R. A. G. Montgomery 
on the nuisance and damage committed by this bee at the Ajanta Caves 
appeared in the Pioneer* some time ago: — 

The Collector of Khandeish has written to warn visitors to Ajunta 
of the danger caused by bees. These industrious and vindictive insects 
appear to be as dangerous now as they were in 1877, when Mr. Burgess, 
the Archeologist, u was dreadfully stung and had to remain in the 
river for hours up to his chin in water,” So important was the matter 
formerly considered that in the 1879 odition of Murray's Handbook, 
travellers to India are recommended to supply themselves, as part at 
their outfit, with “a pair of stout leather gauntlets coming up above 
the wrist half-way to the elbow, and a light wire-mask with a back- 
piece to protect the back of the head and neck,” for use when visiting 
the caves of Ellora and Ajanta as a protection against the bees, 44 many 
persons having been so badly stung that in some cases death has 
ensued.” In the same guide-book we road as follows : — “ Having 
located himself, the traveller will do well to send for Imam, the great 
beehunter of Ajanta, and inquire in what state the bees are. If likely 
to bo troublesome, Imam will arrange for their destruction before the 
caves are visited.” Apart, however, from the danger to those visiting 
what Murray describes as 44 the most extraordinary sight that India has 
to show,” there is another fact I would like to bring forward, namely, 
that the bees are one of the ohief causes of damage to the famous wall 
paintings in the caves. In Messrs. Ferguson and Burgess's book on the 
Cave Temples of India it is stated that 44 forty years ago (*>., about 18&9) 
the paintings at Ajanta were very tolerably complete and their Colours 
exhibited a freshness which was wonderful, considering their exposure to 
the vicissitudes of an Indian climate for from 15 to 18 oetituries. Since 
that time, howover, bees, bats and barbarians have done a great deal to 
obliterate what was then so nearly perfect.” As the State protection of 
the remains of ancient India is now about to pass into law, might I sug- 
gest to the authorities that a small portion of the money that will soon 
be annually allotted for the purposes of preservation be devoted to the 
eviction of the bees of Ajanta caves ? This would simply mean a trifling 
amount spent in wages to Imam, the bee-hunter, if he is still alive and 

• Allahabad, Pnm$ir, January 19th, 1W&. ; 
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active or to his successors if he is dead. It is not every day or in every 
country that one can see paintings seventeen hundred years old, and it 
will be indeed a pity if the present opportunity be not taken for esta- 
blishing the periodical ejection of the bees and bats of A junta, on the 
twofold grounds of preserving the paintings and ensuring the safety of 
sightseers ; while as for the “ barbarians 99 they will soon have become 
creatures of the past. Furthermore, any steps taken in the direction of 
facilitating the journey to Ajanta, and rendering a short sojourn there 
more convenient than at present, would invoke the heartfelt thanks of 
modern pilgrims to the desolate shrines of one of the grandest of religions. 

A. dor sola appears to be common all over the country and 
goes up to over 7,000 feet in the Himalayas. When disturbed it will 
attack, with the utmost fierceness, both man and animals. There is a 
considerable trade in its honey and wax, but to obtain them the comb 
has to be destroyed and the natives are very careless in their method of 
collection, pressing the whole into great balls containing pieces of twig, 
dirt and other impurities. It is doubtful whether this bee can ever be 
domesticated. Could it be done there can be little doubt as to the great 
commercial value it would have. 

Apis indica (see Fig. 65) is a smaller bee, whose habits ore like the 
European A . mellifioa , which builds in hollow trees, holes in walls, &c. 
Binghamf states that in Burma, where no species of honey-bee is domes- 
ticated by the Burman, he has more than once seen a house (the houses 
are chiefly built of wood) rendered nearly uninhabitable by a swarm of 
A . indica taking possession of the hollows under the wooden staircases, 
or of the space between the outer walls when these were built double. 

The honey of A . indica is particularly sweet and attempts have been 
made to domesticate it in various parts of 
India inoluding parts of Bombay, the 
Kuram Valley, most districts of the 
Himalayas, and Assam. In the latter pro- 
vince the matter has been taken up by 
the Agricultural Department. The method 
of rearing as practised in the Khasi Hills 
is crude and not unlike the old system 
of rearing bees in skips practised at Home. 

Attempts are to be made to introduce the bar-frame hive. 
i Bingham. Slant £’««*. Br, India. Bymanoptara, Vol, 1, 5*7. 
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A*Jlorea (Fig. 66) in the smallest 



Fig. 6C— Apia tforta. The 
small Indian bee. 
(India.) 


of the bees ; it is about the size of a 
small house fly and builds its 
single comb on the branches 
of trees or in bushes or under 
the eaves of houses. Its honey 
is very sweet, but is in too 
small a quantity to be worth 
cultivation. 


Pam. XI. Diploptera (Vespidse)— Wasps. 

The wasps can be easily distinguished by the fact that when at rest 
the upper wings are longitudinally plicate, that is, they are longitudi- 
nally folded down the middle. This is 
well shown in Sharp’s drawing of 
Eumenes flavopkta , a Burman solitary 
wasp shown in Fig. 67. The trochanter 
is simple, the antenna* elbowed, the 
eyes reniform and the mandibles long 
and projecting. 

The wasps are either solitary or social 
and some have the three forms, males, 
females and workers. 

The Solitary Wasps ( Eumenidce ) are 
more numerous than the social ones 
though perhaps less noticeable. They 
may be distinguished by having the claws 
of the foot bifid or toothed, the middle 
tibia? having only one spur at the end. There are no workers. 

A common Indian Solitary Wasp is Eumenes conica (Fig. 68) which 

Y constructs clay nests with very 

delicate walls. In these nests about 
a dozen green caterpillars are placed 
in a mass together, there being 
only one cell. It apparently usually 
selects light-green caterpillars for 
provisioning the nest with, although 
occasionally dark coloured ones may 
Fig. 68,— wmea. a common found. An egg is laid in 

Indian Solitary Wasp. . n u . i 

(India and Burma.) the nest and the larva on natch* 



Fro. 07.- £ Smenen flavopicta 9 
(Burma). The wings 
on i he left in the 
position of repooe, to 
show folding. (AJEter 
Sharp). 
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Fig. 69.— Odynsrut punetum 
(Bengal). 


mg out feeds upon the caterpillars. This . wasp is much attaoked by 
parasites, one of which is the ouokoo- 
wasp, ChrysU fuseipennis mentioned 
above, Odynerus punctum , another 
Indian species shown in Fig. 69, 
makes use of holes in door posts, 

&o., especially vacant ones made 
by large nails or screws. The hole 
is filled with provisions and the orifice is then eovored over level 
with the surface of the wood so as to escape observation. This genus 
is said to be destroyed by Chrysididae. The members of the genus 
Rhynohium also prey upon insects, usually selecting the interior of 
stems for their nests. R . brunneum (Fig. 70) makes use of hollow 

bamboo stems. Horne records a case 
in which a female of this species took 
possession of a stem in which the 
bee, Megachile lanata , had already 
built two cells. The wasp first con- 
structed a partition of wood over the 
spot oocupied by the beo, this parti- 
it makes use of for separating the 



Fig. 70 Rhynohium brunneum. 
(India). 


tion being similar to that which 
spaces intended for its own young. 
This species stores caterpillars 
intended for its young and this 
is also the habit of another In- 
dian species, R> nitidulum (Fig. 71). 
This latter wasp constructs clay 
cells, similar to those of Eumenex, 
which it fixes firmly to wood, 

The social wasps (Vespidee) live 
in colonies, as in the case of the 



Fig. 71 . — Rhynohium nitidulum. (Bar- 
raokpote.) 


social bees, consisting of males, females and workers. They build in- 
geniously constructed nests consisting of a paper-like substance com- 
posed of chewed wood or bark. These nests consist of one or more 
horizontal combs, each composed of a number of prismatic hexagonal 
dells open at their lower ends. These contain the larva?, one in each, 
which thus hang head downwards. The whole nest may be surround- 
ed by a firm or loose covering. The larvoe are fed upon chewed 
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insects. The whole population of the nest dies in the late autumn with 
the exception of the young fertilised females. These survive through 
the cold weather months 11 and in the spring set about founding a new 
colony. The female commences the new nest by partially constructing 
a few c )\U and laying an egg in each. She then continues the building 
work until the young larvtc hatch out. These she is supposed to feed 
upon saccharine matter at first, subsequently giving them chewed insect 
food. In the intervals she continues the construction work and egg 
laying. This however naturally progresses slowly os long as the larvee 
have to be fed. When these latter are full-fed they pupate and after a 
short time in this stage the adults, all workers, issue and at onoe carry on 
the construction of the nest as also the feeding of the larvae and perhaps 
of the female herself. She now no longer engages in any work save 
egg-laying. The adult wasps feed chiefly upon sugary matter and 
fruit. 

The nests of the Vespidte are very elaborate structures formed of 
quite a different material to those of the bees ; these latter, as we have 
seen, secrete wax and use it to build the comb, whereas the wasps make 
use of paper or card which they form from fragments of vegetable tissue, 
more especially woody fibre, amalgamated by means of oemeUt secreted 
by glands ; these vegetable fragments arc obtained by means of the 
mandibles. In the case of our Indian wasps* nests the whole is enve* 
loped in so solid and beautifully constructed an envelope of papier- 
mache (Fig. 72(f), that they are enabled to pass through the heavy 
monsoon rains without injury. In most of the nests of the Vespidte the 
comb is placed in stories, one above the other, the stories being 
in some oases held up by pillars made by the wasps, supported either 
by a branch or by the outside envelope, communication being 
effected by a holo in each layer of the comb, e*g., as in Vetpa velutina 
(Fig. 72) or there may be only one mass or comb, as, e.g., in polities 

* This annual extinction of the nests is exceedingly carious since it dots not appear to 
hove any sit l b. ariug upon the seasons or ohaatc. In tropical climates where there la no 
cold weather the same thing occur*. De 8* assure says ; u The nests are abandoned without it 
being possible to discover the reason, for appare tly neither diminution of temperature 
nor scarcity of food causes them (the Injects) to suffer. One is tempted to believe that the 
death Of the Insects is ihe result of a physiological necessity,” That this is not always 
the o^sv however is t roved by the fact that a large nest of Vtspa vtlujim (?), attached 
to s big tre mb D hr* Dan, remained naive right through the wh ter tip to the end of Janu- 
ary a« < w*» p«arenfy only killed off by the severe frosts experienced h» Ftbroary-ltab 
1906 It w s Mown down with the branch to which It was attached in a severe storm in Key 
of th* same year. 



INSECT LIFE IN INDIA. 


C>77 


^Ifig. 74). The eggs are laid in the calls when the latter are only 



Tig, 72.— NeM; of Y**pa vdvtlna (Debra Dun.)n\ «%«*» layora of the comb ; 

6, pillars Mipportiug comb; c, laTval cells; d, portion of the papier- 
machfc envelope or covering ; the rest has been i ©moved. (Original.) 

partially formed. The subsequent building up of the cell being 

accomplished as necessitated by the growth of the larva. The changes 

to pupa and imago take place after the cell has been entirely closed. 

Perhaps the commonest of ^ _ 


Indian Social wasps is the yellow 
Polities hebraeus (Fig. 73). 
Every one knows the beautifully 
constructed papery nests of this 
insect. This wasp is particularly 
addicted to buildings and will 
attach its nests to rafters, door 
frames, in fact woodwork of any 


ITia* h<tbea&ui. A common 

Indian Social Wasp. (Dehra 
Dud.) 


1 * 
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description or to almost any convenient spot from its own point 
of view. The nest is unenclosed in any envelope ; the hexagonal 

cells form an irre- 
gular oomb or mass 
whioh is attached 
by a stalk near 
its centre, or more 
correctly the nest is 
constructed from a 
central basal attach- 
ment, the cells boing 


so placed that their 
months look down- 
ward s. Fig. 74 

Kio. 74.— Neat of PMttrt Hebraism, with a wasp dinging shows a partially 
to it. (Dobra Dun.) (Original.) ‘ 1 . 

insect with a wasp clinging to it. formed nost of t ns 

Vespa velutina , the Indian hornet, builds nests of several feet in 
length which are inhabited by a 
very large number of individuals. 

Fig. 72 shows a line nest of this 
species. The outer envelope is par- 
tially removed to show the forma- 
tion of the stories of the comb. 

The Indian hornet is very fierce 
when roused and will follow its 
enemy for miles even through 
dense jungle. Its sting in the hot 




Fig, 75.— Vetpa orientals (United 
Province*,) 


weather is dangerous and may have fatal results in a similar manner to, 
that of Apis dorsata . Vespa magnified is the common wasp of the 
Himalayas from Simla to Darjiling extending into the hills of Assam, 
Burma ami Tenasserim. Vespa ortenialis, shown in Fig. 75, is to be 
found in the Punjab and United Provinces. 


Fam. XII. Fossoria— Sand Wasps. 

Smooth bodied Insects, often with long legs ; they are very like wasps, 
from which they may be distinguished by having their antennas curled 
instead of elbowed ; the front wings are not longitudinally folded, In 
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habits they resemble solitary wasps, constructing either cells of olay 
or burrows in the ground or tunnels in the wood and stems of 
plants; others form no special reoeptacle for their young, being 
either parasitic or semi-parasitio or making use of the abodes of 
other Insects, holes, etc. The habits of these Insects are carnivorous, 
the colls, burrows, &c., formed being filled with Insect storas to serve 
as food for the next generation. These Insects exhibit a wonderful 
industry and skill in the preparation and stocking of their colls and a 
remarkable variety in iheir habits, more especially marvellous when 
it is remembered that they never see their progeny and thus the 
young can have learnt nothing from their parents. Over 2,000 years 
ago these Insects attracted attention and Aristotle rnado some ob- 
servations on thorn. A curious Chinese tradition supposes that the 
Insects forming and storing the cells are males and that having 
buried the caterpillar it addressed a spell to it enjoining it to come out 
as a wasp similar to itself. This tradition, ancient a» it may be, is by no 
means confined to China. Many instances of similar belief may be 
found in India at the present day. 

The Scaliidw are parasitic Fossoria and are largo powerful hairy 
insects with thick legs ; their colour is usually black with hands] or 
spots of red and yellow ; the hind body is elongate and Inis only a 
very short pedicel. Little is known about the habits of these insects 

in India. It is 
not improbable 
that, as with 
their European 
oonfr&ros, they 
are parasitic 
upon the lurva> 
of Lamellicorn 
beetles; these 
latter lame live 
in the soil or in 
Fig. 76.— Soolia pr<w*r, (India and Buma.) accumulations of 

^bris and the female Soolia enters the ground and, first stinging the 
grUlt, lays an egg in it. The Soolia grub feeds upon its host on hatch- 
ittg out, the latter remaining alive far a considerable time. 8 Mia pro- 
T6) is a common Indian insect. 
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The Sphegidce form their nests in burrows or construct mud cells. 
Sphex lobatus (Fig, 77) is an Indian insect which provisions its nest 
with Orthoptera. Rothney noted that a 
largo field cricket {Brachytrupes achoc- 
tinusl) was made use of. Pdopceus (See- 
Uphron) mad rasp at anus *is common in 
N.-W. India and is often known as 
the ‘ mud-dauber* 

(Fig. 78). It builds 
its colls all over the 
house but most often 
in the in habited 

rooms and is quite ®' IG ‘ 77.— Mat**. (India.) 

fearless. The cells are 4 to 6 in number and 
Fl«, 78. — 0 1 o p w s . ...... \ x 

C Sreii/'hmn) madras are usually provisioned with spiders, about a score 

J XIS'''(;n. T w.iS" 1 .)’ <>r so in number. Tho edifice is disguised when 

•completed so us to make it look like a daub of mtul. 

A mpulex cam pre s s a, 

another Indian species, 

Fig. 79, makes use of 

cockroaches as provisions 

for its young. It does not 

Flo. W.-Ampulex eomprtna. (India and Burma.) construct any special cell 
but makes use of holes, &o. 



Fam. XIII. Foraioidte— Anfcs. 

The antenme are elbowed and troolmnters undivided. The ants can 
lie distinguished from other Hymenoptera by the fact that they have a 
constriction in the stalk which joins the abdomen to the thorax. The 
individuals of each species are usually of three kinds, males, females and 
workers, tho latter which are the most usually notioeable of the three are 
wingless, but tho males and females are winged, though the females soon 
lose their alar appendages. They are social Insects living in commu- 
nities of various members, the majority being workers. 
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The larva* are helpless maggots, fed and tended by the workers or by 
the females. The pupae are enclosed in silken cocoons, these being 
the popularly called ‘ ant’s eggs 9 which may ho seen in fine weather 
exposed on the top of the nest. 

Ants build nests which consist of passages and chambers dug out in 
earth and rotten wood, stumps of trees, etc., or they may build in 
the crowns of trees or bushes amongst the leaves which they fasten 
together. The burrowing ones generally pile up the earth thoy dig 
out in hillocks and mounds above the level of the surface of tho 
ground. 


The two most important 
subfamilies of the ants 
are the Formieidcs , which 
have only one knot in 
their peduncle, the abdo- 
men being usually not 
furnished with a sting (Fig. 

80), and the Myrmicidcs 
with two well-marked 
knots in the peduncle, the Flc; ' 80 
abdomen being usually 
furnished with a sting. 



Abdomens of ants. A. Formitidee with 
one joint, b, to peduncle. B. Myrmi - 
title*, with two joints b , r, to ped- 
uncle. 


An example of tho Formieidcs is the large vicious red ant, (Ecophylla 

smaraydina (Fig. 81), 
of India. This ant in- 
habits trees, making a 
nest of the leaves which 
are fastened together. 
Mr, E. E, Green has 
recorded a peouliar habit 
of this ant. The adult 



Fto. 8 1 ,* -CtLeophylla imaragdina. The red ant of ^ as no material to enable 
India, Worker using a larva for spinning. ^ the leaves 

(Alter Sharp.) (India.) together, but the larva 

possesses glands which seorete a sticky substance. Severn! ants hold the 
leaves together whilst others, each holdinga grub between its mandibles, 
ns? it to serve as an animated gum bottle to stick the edges of the leaves 
together. Fig. 81 shows an ant holding a larva in this manner. 
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Another species is the large blade ant, Camponotus eomprttsus 
(Fig. 82), which constructs its nest in the ground. This ant attack* 
other ants and is also to be found 
in attendance sucking up the 
swoet excrotions of blights 
(Aphidce) and soalo insects 
( Coccidce). Although plentiful 
^where it occurs it is but locally Fig. 81 — Camponotui ^emprenui, (IndUO 
distributed throughout the country* 

Amongst the Myrmioides may be noticed a large fierce insectivorous 
ant, Sima rufoniijra , called the sepoy-ant (Fig. 83) in Madras from its 

colouration, it having 
a rod thorax and 
black head and body. 
It makes its nests in 
dead wood and is 
often found in old 
Fig. 8S — Sima rufonigra. The aopoy-anfc. (Coimbatore.) longicorn beetle bor- 
ings in sandalwood in Coimbatore and Mysore. Its sting is exceedingly 
painful. It is equally common in the north of India. Bingham ^writes 
as follows on this ant : — ( S* rufonic/va makes its nests in the dead wood 
of trees, and very often, in Burma at least, in the clefts of the beams 
and posts of the wooden rest-houses scattered over the country. P erson- 
ally, I opened and examined only one nest, and that was in a hollow in 
a Pyinkado tree. The hollow was low down in the tree, and the 
entrance or entrances, for there were several, were quite at the base of 
the tree.’ This ant at times fights most fiercely with the red ant 
((Ecophjlla) described above. 

The common red ant of the plains of India, Solenopsh geminata, 
(Fig. 84) lives in large colonies 
in nests in the ground, under 
stones, &c. It constructs par- 
tially covered ways across roads 
and is often to bo seen carrying 
off dead insects. It has been re- 
ported a* attacking potatoes and p , 0 84> _ s ,i e „ ptU (India.) 

may do damage in nurseries. . ' , 

™ » Bingham. Blaof . F»uu. Br. Ind., Hymsuoptm, Vol. II. 109, ' 
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Another example of this group is one of the granary ants Holco- 

myrmex scabriceps (Fig. 85) which 
builds its uosts in the ground and 
stores up grass and other seeds. 
Quito large heaps of grain are collect- 
ed by those Insects, these heaps boing 

Fig. 85 .—itoloimyrmem tcabricep $ cither used as food as they are or 
A granary ant. (Pun- allowed to ferment, the ants feeding 
upon the sugar contained in the fer- 
menting mass. This lint is distributed irregularly throughout India 
from the Punjab to Cochin, hut has not been recorded from Ceylon, 
Assam or Burma. 

The sub-family Dorylinro with large yellow-winged males and small 
flattened yellow workers are 
carnivorous hunting ants as also 
are the Ponerinas. The only 
exception to the carnivorous 
rule in tho two sub-families is 
the ant Darylm arientalis which 
has been reported as attacking 
potatoes and cornflour plants at Fig. Dorylm *ritnt,alit. A vegotabte- 

the Botanical Gardens in Cal- •«». $ aud 8 forna8 * 

outta. M. Fowl, who has CBotaalcal Garden., CalcatU.) 

identified the unt on several occasions, writes tliat it appears almost 
inoredible that this ant should be the only vegetarian in the two 
sub-families. Fig. 86 shows the $ and 8 forms. 

Some ants are in the habit of keeping Aphulai in their nests, which 
they use muoh as -we useoows, sucking up the sugary seorotions emitted 
by the blight. It is a common observation that when rose hushes and 
fruit trees are seen to bear blight upon their branches a prooession of 
files of ants will be found crawling up the bushes or trees, their object 
being to suck up the sugary sap given out by the blight. 

Useful Hymenoptera. 

The Hymenoptera include several families containing species of 
direct benefit to man since they parasitise, and therefore tend to keep 
in check, various injurious pests both in the field and forest. It must 
: ;fiaws?^iiw8» in- mind that the good is in some cases almost counter- 
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balanced by the fact that the same families contain Insects Which are* 
parasitic upon, and therefore lessen the numbers of, our useful Insect 
friends. In spite of this, however, in the case of serious increases in the 
numbers of an Insect pest such as a plagxie of caterpillars, or abnormal 
increases in plant lice ( Aphidoe ) and scale Insects (Coccula), &c., man 
is often deeply indebted to his hymenopterous allies. In this respect the 
Chalcidida 1 undoubtedly stand out prominently ; it has already been as- 
certained that the family contains species of undeniable importance and 
the further study of the group in India will well repay the trouble ex- 
pended upon it. We have seen (in Chapter V) that members of the 
family attack such different pests as the sugarcane borer (Clulo simplex)) 
the tea scale bug (Cltionaspis thece), the so-called cheroot weevil ( Lax/o - 
derma testaeeum) and tea and sal loaf defoliating caterpillars. Other species 
have been found parasitic upon blue pine (Polygraphux, Pityogenes,) and 
deodar (Scolytus) pests. It Las also been discovered, however, that it 
contains members which are parasitic upon beneficial Insoots as, £.</., Peri - 
lampm considered to be parasitic upon some dipterous friends. Next to the 
Ckakklidm wo may mention the hhneurmnulm , which are par excellence 
a parasitic group, more especially affecting the caterpillars of Lepnlopiera* 
This family likewise is not entirely a beneficial one since it commits a 
considerable amount of injury amongst silkworms reared by man for 
their products, and this injury at times involves heavy pecuniary 
loss. Defoliating posts of all kinds are kept in check however, such 
as the Lymantrias of the tea and sal tree by Chalets euploea f 
Ammycta ancedina of the horse chestnut by Ophim aureolatus ; Hyblaea 
puera the common teak defoliator by species of Glypta } Pimpla , &e. 
defoliating Saturniidae by Pimpla pane tat or ; the wheat and rice 
weevil by l } teromalns oryzoc , &o. Although essentially a Lepi- 
dopterous larva-parasiting group, the lefineumonidce do not, however, 
confine themselves to caterpillars. The genera of magnificent Insects 
known as Thalessa and Rhyssa attack wood-feeding grubs and are in 
consequence of considerable importance in the forest and orchard on this 
account. We have seen that a species of Rhyssa is parasitic upon the 
fine sirex wood-borer of Spruoe (Sirex imperials). Little is at present 
known about the parasitic family Prodotrypidce which contains how- 
ever the important Insect Platyg aster or y sen which is parasitic on the 
rice fly pest {Cecidomyia oryzee) or of the Braconiden which greatly 
resemble the true Ichneumonida* . Both these families will certainly* 
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yield surprising instances of their value to man when they have been 
studied. 

In addition to the group3 of Insocts of direct value to man as indis- 
pensable allies, the Ilymenoptera includes others whose usefulness 
comes from quite a different cause ; these groups minister to his physical 1 
wants, providing him with certain products such as honey and wax, 
suitable as articles of food and commerce. The family Apidce contains 
the greater number of these Insects such as Apis dorsata and indica 
considered above. The Apidce play yet another important part in 
nature. The Insects largely depend upon the nectar of flowers and 
pollen for their food supplies and to obtain it visit, and often enter, 
the corollas of flowers. In this way they distribute the pollen, by 
serving as carrier, from plant to plant and consequently play a great 
part in the fertilization of the flowers and the ultimate fructification 
of the plant. The great usefulness of hoes and many other Insects in 
this respect is by no means adequately recognised. 

The Diploptera (wasps) and the Fossoria (sand-wasps) also attack 
caterpillars and other Insocts, paralysing them and subsequently laying 
their oggs in the body and they may therefore bo termed uselul 
insects. The sand-wasps also attack grasshoppers, laying their eggs in 
Insects of this nature of several times their own bulk. For instance 
Sphex lobatus attacks the large criokot Brachytmpes achortinus which 
has already been shown to be a pest in India. 

Little is known about the usefulness or otherwise of the Scoliidas in 
India, but in Madagascar a species lays its eggs in the rhinoceros hootle 
( Oryctes ) whioh attacks palms in the island. It may turn out that 
a species infests and keeps in check the Oryctes in India which is a 
serious pest to date and oocoanut palms in Bengal, Madras and Bombay. 

Our knowledge of the habits of the Formic ides in India is not as yet 
sufficiently extensive to enable any definite remarks to be made 
upon their usefulness to man or otherwise. The bamboo-ant, (Ecophylla, 
fmaraydina, feeds largely upon caterpillars, and so is possibly of some 
use in keeping down defoliating pests. 

From the above remarks it may bo said that, taken as a whole, the 
Order Hymenoptera must be considered as One of considerable usefulness- 
to man. 
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BIRDS OF SEISTAN, 

KEINO A. LIST OF THE BIRDS SHOT OB BEEN IN SEI8TAN BY MEMBERS 
OF THE Seistan Arbitration MlftBION, 1908 -Oi. 

By 

J. W. Nicol Gumming, 

Superintendent, fteistan Arbitration Commission. 

1. The Raven. (1 ) Cor vus corax t 

I saw lb roe specimens of a large Raven at Kubak on the 25fch September 
1904, and a pair near Hurmak on the 18th May 1905, which 1 believe belonged 
to this species. 

2. The Carrion-Crow. (3) Cowus coronc. (Persian KoJagh ) 

This is a common bird m Seistan during the winter and is frequently seen 
near dwellings. I shot a specimen on the 20th March 1905. 

?). The Rook. (5) Corm* frugilegus. 

Is seen in large flocks in fields during the winter, 

4. The Hooded Crow. (6) Conm» cornix. 

This Grey Crow is found mostly in the tamarisk jungles of foistnn in twos 
and threes ; but at times, during the winter, large flocks are to be seen in the 
•open fields. 

5. The Magpie. ( 10 ) r$ca runtica, (Persian, Duzd, i.«. f a thief.) 

Not vory numerous in Seistan. It is occasionally seon either singly or in 
pairs in, or near, the tall tamarisk jungles with which the couptry abounds. 

6. The Common Babbler. (205) Argya caudata . 

(Biluohi, Pinkulag ; Persian, Susu.) 

Very common in the tamarisk jungloH, where, however, it is extremely sky. 
A specimen I shot on 25th April 1905, at Kuhak, measured 9 25' in length. 
Breeds in the country. 

7, The White-eared Bulbul, (285) MotpatU* Ituectie, 

(Persian, Bulbul.) 

During my visits to Nasratabad, the capital of Seistan, in January and April 
1905, 1 saw several birds which appeared to belong to this species ; but I was 
unfortunately unable to secure a single specimen. 

8. The Wall-Creeper. (548) Tichodroma muraria, 

l have seen only two of this pretty crimson-winged Wall-Creepers while on 
the Seistan Arbitration Mission, t.e., at Nad Ali on 7th Maroh 1905, and again 
at Peshawaran, 12 miles north of Seistan, on the 20th December 1904, when 1 
managed to shoot the latter, a female. 

9, The Grey-backed Warbler, (359) Ardon familiart*. 

(Biluohi, Surkhdumak.) 

Very common, I shot a specimen (length 6*5) at Kuhak, Beistatt, on the 
22«d April 1905, on the banks of the Rud-i-Sei»tato, while 5 eggs with a live 
-bird (length 6*0) were brought to me on llth May 1905. 
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10. The Debert Tree- Warble*. (B97) Hypolaie obsolete. 

(Biluchi, Gaz burruk.) 

I have frequently seen this bird in the low bushes on the “dasht ” near the 
Rud«i«Seistan and shot a male specimen on the 20th March, and another on the 
27th April 1905, near Kuhak. The measurements of the latter aro as 
follows: — length 5*0 ; wing 2*37 ; tail 2*12 ; tarsus *75; bill from gape *62 ; 
middle toe and claw *43 ; distance from tip of first primary to tip of wing 
1’25 ; distance from tip of secondaries to tip of primaries *5. 

11. The Eastern Orphean Warbler. (399 ) Sylvia jerdoni. 

(Biluchi, Gaz burruk.) 

This bird is fairly common in the tamarisk jungles fringing the Holmand 
and its branches. I shot a male specimen on the banks of the Rud-i-Soistan, 
near Kuhak, on 21st March 1905. 

12, The Streaked Wren -Warbler. (462) Prinia lepula . 

Fairly common in the tamarisk j angles. I found a nest with 4 eggs at 
Kuhak on 29th March 1904, and shot a specimen at Kuhak on the 1st Ootober 
1904. 

13. The IIufous Shrike. (480) Lanius phatniouroides, (Biluchi, Dik.) 

I noticed several of this species on the banks of the Rud-i-Seistan on 22nd 
April 1905, when I secured a speoimen (length 7*25). 

14. The Common Indian Starling. (532) Sturntu membkri. 

I have on more than one occasion seen flocks of starlings in beistan, which, I 
bolieve, belonged to this species ; but not having secured any specimens I can- 
not be certain about it. 

15. The Common Pied Bdsh-Chat or White-winged 
Black Robin. (G08) Pratmeola caprata , 

A pair of live birds was brought to me with their nest and two fresh eggs, at 
Kuhak, on the 7th May 1905. The female was not grey, as stated at page 60 
of Vol. II of the Fauna of British India, nor dusky brown as stated by Lieut. 
H. M, Barnes at page 199 of his “ Birds of Bombay M ; but its entire upper 
•urface (excluding rump), head, neck, upper breast, tail and wings were a rich 
brown. The rump was rufous, chin whitish, and bill, legs and feet nearly 
black. Prior to this I had seen a solitary male at Kuhak on the 23rd April 
1906. 

16. Hume ? s Chat. (617) Sancola albittigra. 

A couple of these birds was to bo seen in the Mission Camp at Kuhak for 
aeveral days during March 1905. They were first noticed by me on the 12th of 
March, and were usually to be seen perched on buildings and walls. I avoided 
shooting them in the hope that they had come to breed, but after some time 
they disappeared, 

17. The White-headed Chat. (619) Saxicola capintrata. 

I have seen only one of these birds in Sektan, which I shot, at Kaod, on the 
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18. The Jsabelline Chat. (625) Saxicola UaUUina. 

This Chat was fairly common in Seistan daring the tipring of 1905. Speci- 
mens were obtained by me close to the Rudd-Seistan, at Kuhak, on the 3 1st 
March and 3rd April. Two of these measured 6*5 W and 6*76" in length. 

19. The Desert Chat. (626) Saxicola deserti. 

A specimen was secured by the Mission Taxidermist, at Khwaja Ahmed, in 
January 1905. 

20. The Black Bird. Turdus merula . 

While at Nasratabad, on 23rd January 1905, I saw a bird from a distance, in 
the moat round the city fort, which very much resembled the black bird. It 
disappeared before I could get a near view of it. 

21. The Tree-Sparrow. (779) Pastier nwntanm. 

Though ordinarily known as tho Tree Sparrow, this species was to be found 
in every building in the Mission Camp, at Kuhak, in April 1905. 1 did not 
notice any in the month following, when they appear to have entirely deserted 
these buildings. 

22. The Swallow. (813) Hirundo rustica . 

Common in Seistan during spring and summer. The first bird to arrive in 
the Mission Camp, in 1905, was on the 14th March. In 1904 they began laying 
during the last week in March, making the usual cup-shaped mud nest in any 
building to which they had access. I came across no nests in 1905. This was 
probably due to the uncertain state of the weather, a reversion to winter 
having set in during the last week of March which caused most of the birds to 
disappear, at any rate from the buildings which they had begun to take posses- 
sion of. 

23. The Masked Wagtail. (829) Motacilia personata. 

I have seen only one specimen of this bird, which I shot on the banks of 
the Helmand opposite the Band-i-Seistan, near Kuhak, near some graning 
camels, on the 28th April 1905. It measured 7*37 in length. 1 have no reason 
to think it uncommon in Seistan, which abounds in Wagtails. 

24. The Grry Wagtail. (832) Motacilia melanope . 

25. The Grey-headed Wagtail. (833) Motacilia borealis. 

26. The Black-headed Wagtail. (836) Motacilia feldeggi. 

The three preceding varieties of Wagtails are very common in Seistan. On 
23rd April 1905, 1 noticed quite a large number of the three varieties in among 
a flock of sheep which were grazing off the grass-covered banks of the 
Rud-i-Seistan, They were attracted by the numerous insects which were being 
disturbed by the sheep, and kept up with them partly by walking and partly 
by flying. These birds were by no means shy, and allowed me to approach 
within a few feet, so that I had a good opportunity of examining them closely. 

27. The Desert-Lark. (854) Alamort desertorum. 

Found throughout the year on the gravel-strewn " d&shts” of Seistan where it 
breeds, a young bird having been brought to me, at Kuhak on the 13th May 
1904. This species is usually seen singly or in pairs, except in September, when 
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l have seen as many as six together, presumably a whole family. I shot speci- 
mens on 23st September 1904 and 6th May 1905. The latter measured 9*66 
inches in length. 

28. The Crested Lark, (874) Gakrita crkiata , 

(Biluchi, Chagok ; Persian, Kamalak.) 

Most abundant about the grass-covered banks of the llelmarul and its 
branches, where it breeds from March to June, nests having been seen by me 
on the 27th March 1904, 20th April 1905, 29th April 1903, and on 10th May 
and 13th June 1904. About September they leave the grassy banks of the 
rivers and spread all over the 14 dasht”. A specimen I shot on the 20th April 
1905 measured 7*4 in length. On 23rd March 19051 winged, but unfortunately 
lost, a crested lark with two conspicuous white feathers in its tail, presumably a 
freak of nature. 

29. The Desert Finch-Lark. (878) Ammomane* phatucuroide*. 

(Biluchi, Daslit-i-Chagok.) 

Fairly common on the “dasht ” near Kuhak, where 1 frequently came across 
small flocks of them during March and early in April 1905. On 24th April 
1905 I saw them in pairs near Kuhak, when I managed to secure a specimen. 
The same day I saw a bird carrying off some material for its nest. Later on, 
during May and June, I saw solitary birds, on several occasions, along the 
Nushki Trade Route on the return of the Mission to Quetta. Owing to its 
-colour, this bird is not very readily noticeable. 

30. The European Roller. (1024). Corracias garrula. 

(Biluchi, Sabzkarosk.) 

A live specimen was brought to me at Khwaje Amad in April 1903, and on the 
24th April 1905 I found the country swarming with them, when I shot a 
specimen, length 13 inches. These birds were passing through and travelling in 
a northerly direction. 

31. The Blue-cheeked Bef-eater. (1028) Meropepertkus, 

(Biluchi, Kurru.) 

Very numerous in Seistan during the summer. They arrive in the country 
from a westerly direction in April—the earliest arrivals in 1905 being on the 
17th of that month, and leave about October. I shot a specimen, at Kuhak, 
on the 22nd April 1905 (length 32*25) and found a pair boring their nest in a 
low vertical sandy cliff facing west, on 7th May 1905, near Khwaja Ahmad. I 
was given to understand by the Biluchis of the country that they usually breed 
in the banks of the Rud-inSaistan, where they are to be found perching on the 
swaying branches of the overhanging tamarisk and tall grasses which grow so 
luxuriantly thereon. 

32. The Common Kingfisher, (1085) Aiello hpida. 

This little Kingfisher is common all over Seistan and appears to be a pex* 
mauent resident. 



690 JOURNAL , BOMBAY NATURAL MIS TORY SOCIETY, Vd XVI. 


83. The European Hoopoe. (1066) Upupa epopt. 

(Biluchi, Murgh-i-Suleman.) 

I have seen several Hoopoes during the stay of the Mission in Seislan, hang- 
nig about holes in walls during the summer months and believe they belonged 
to this species. I regret not having shot any specimens. 

34. The Bykes's Nightjar. (1089) Caprimulgm mahrattomi*. 

(Biluchi, Shapkor.) 

I have coroe across only this one species of Night Jar in Keistau and that 
very numerous during the summer months, m„ from April to September, when 
it is to be seen all over the country flying about at dusk. It usually broods on 
the gravel-strewn “ dosht”, laying no more than two eggs on the bare ground. 
These are glossy, of a light-grey colour and blotched with pail purplish grey. 
Owing to its colour it is extremely difficult to distinguish the bird when on 
the ground, even during the day, and when seated on eggs it keeps so still 
that it, at times, barely escapes being trod upon. I saw a couple pairing at 
dusk on the 4 tli May 1905 and had previously taken their eggs at Kuhak 
on the following dates: — 

On 24th May 1903 2 eggs. 

On 19th April 1904 . 2 do. 

On 28th do, ... ... ... ... ... I egg. 

On 2nd June 1904 ... ... 2 eggs. 

On two occasions, i.e on 21st and 23rd May 1904, reports were brought to 
me by different parties that the eggs of this species had been seen; but on proceed- 
ing to the localities where they had been seen, no trace either of the eggs or 
the bird could be found. I had no reason to believe that either party was trying 
to deceive me, as it meant loss of reward to the informers if no eggs were forth- 
coming. The absence of both eggs and bird in both instances, therefore, tends to 
the conclusion that this bird is in the habit of carrying its eggs about from place 
to placfi when necessary. No regard appears to be shown as to suitability of 
site, as two eggs I found were laid between two parallel camel tracks only a few 
feet apart. A young bird was also brought to mo on the 28th June 1904. 

The cry of the bird very much resembles that of a frog and is to be distinctly 
heard all over the <f dasht”, after sunset, when the bird can be very easily 
located. 

35. The Bock Horned Owl. (1168) Bubo bengalensis. 

(Biluchi, Boom,) 

A badly injured live young bird not quite fully fledged and with wing and 
tail-feathers mostly plucked was brought to me at Kuhak, from Hhahariatan* 
on the 6th May 1905. I concluded it bclongod to this species, not only from 
its large size and the colouration of such of the feathers as it possessed, but 
chiefly from the fact that its last toe-joints were naked. It had no "hom 
tufts 1 *; but these may have been plucked by the Seistani children into Ivhoge 
hands the unfortunate bird fell, if they had had time to develop, 
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36. Hutton’s Owlet, (1182) Athene bactricvna, 

1 have »een only one of these birdB in 8eistan, which I shot, near Kuhak, on 
the 21st October 1904, on a high bluff near the Bud-i. Seistan. 

87, The Egyptian Vulture, or Large White Scavenger 
Vulture, (1198) Neophron percnopterw. 

I have occasionally seen this species not only by itself near Kuhak and 
elsewhere in Seistan, but also in company with other huger vultures which, I 
regret to say. I did not idontify at the time, 

38. Pallas’s Fishing-Eagle, or the Bing ed-taj led Sea 
Eagle. (1223) IJaliueiuM leucoryphux. 

On 12th January 1903 I saw a pair of birds, on the high bluffs bordoring on 
the Hamun-i-Kabari, between tho Farr ah Bud and Kuh-i-Uach. which very 
closely resembled this species. 

39. The Black Kite. (1231) Milrm migrant. 

I have soon several kites in Seistau which very closely resembled this species, 
but never secured a specimen, 

40. The Common Buzzard. (1241) Buteo deeertorum . 

A specimen was shot at Keg Mori on 27th February 1904, 

41. The Indian Blue Bock-Pigeon. (1292) Columba intermedia. 
(Biluchi, Kapoth ; Persian, Kaftar.) 

Several Blue Kock Pigeons were shot by Major H. F. Walters off the high 
cliffs near Puzak, on 3rd February 1904 ; but there appears to be some un- 
certainty a« to whether they belonged to this species or to the European 
variety (C*. Uni a). 1, however, subsequently, shot a specimen (a female) of C . 

intermedia at Kuhak on the 22nd April 1905, measuring 13*37 in length, 

42, Tub Blue Rock-Pigeon (1293) Columba livia. 

See foregoing. 

43. The Eastern: Stock-Pigeon. (1295) Columba eversmanni . 

(Biluchi, Kapoth or Chah-i-Kapoth ; Persian, Kaftar.) 

The only specimen J ever Baw in Seistan was shot by myself at Kuhak on 
28th April 1905. It measured 11*12 inches in length. 

44. The Indian Bing-Dove. (1310) Tartar risoriue. 

(Biluchi, Jungli kapoth.) 

A live, but very badly injured and plucked, specimen was brought to me at 
Kuhak on tho 7th May 1905. I have myself seen very few dore» iu Seistan. 

45. The. Large or Black-bellied Hand-Grouse, 

(1316) Pterocle$ arena Hus. (Biluchi, Jbugor ?) 

I have soon and heard largo numbers of Grouse iu the distance, near Kuhak,. 
but never shot any, I am informed, however, that the Imperial Sand Grouse 
is procurable in Seistan. 

46. The Shotted Sand-Grouse, (1322). Pteropfarw 
smegallus. (Biluchi* Kuttu.) 

Sea foregoing, I am informed by those who have shot Grouse in Seistan that 
they comprise only two varieties, iU., the Black-bellied and the Spotted Sand 
Grouse, the latter being th* more numerous. 
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47. The Common ok Obey Quail. (1855) Coturnix communis . 

(Biluchi, Karrak.) 

This appears to be the only Quail found in Seistan. At aiiy rate it was the 
only variety shot by the officers of the Mission. It was fairly numerous among 
cultivation during the autumn of 1908 and spring of 1904. The largest bag 
which fell to one gun was 12 brace. During the sevore and prolonged winter 
of 1904-05 it was very scarce. Nests were obtained on the following dates : — 
22nd March 1004, at Zahidan (1 fresh egg). 

30th March 1904, at Kuhak ( do. ). 

25th April 1904, at Kila-i-Konah (10 eggs in one neBfc). 

48. The Skesee. (1371) Ammopcrdixbonhami, 

This bird appears to be rather scarce in Seistan, a few only having been 
seen on the mud bluffs at the edge of the “ dasht ” near Kuhak. The only 
specimen shot on this Mission was at lower Khwaja Ali on the Hefanand on 
7th Fobruary 1903, while I saw a few birds at Peshawaran, 12 miles north of 
Seistan, on 20th December 1904. 

49. The Black Paktiuduk ou Common Fbancoun. (1372) Francolinm 
vulgaris, (Biluchi, Port.) 

An extremely common bird throughout Seistan. It. affords splondid sport, 
the largest bags which fell to two guns 0 in one day being 28 brace on 14th 
October 1904, and 22 J brace on 23rd November 1904, at Milak. The extensive 
tamarisk jungles which covor tho banks of the numerous streams in Seistan 
provide ample protection against the extermination of this bird by the people of 
the country, who have no respect for the breeding season. The plan usually 
adopted by the Seistani for its destruction is ingenious, if primitive. When out 
slukaring, he usually carries about with him, in addition to his muzale-loader 
and pumpkin flasks containing powder and shot, a large square piece of kbaki- 
^oloured cloth, with a hole cut out in the centre some 5" or 6'' in diameter. 
This cloth he usually carries stretched out before him as a screen, two tamarisk 
boughs tied in the centre in the form of an x being used for the purpose. On 
obsorving his quarry, ho rests the screen on the ground and flres from behind 
it through the opening. Numerous birds are also captured by means of traps 
of various patterns, in making which the Biluchi, especially, is very clever, the 
material used being tamarisk boughs or twigs, sheep’s horns and home-made 
twine. 

The ihok Partridge is a permanent resident in the country and breeds from 
April to Wine , eggs having been brought to mo at Kuhak on the following 
•dates • 

2 1st April 1904 (9 fresh), 

23rd May 190 4 (5 fresh). 

4th June 1904 (4 fresh). 

6th June 1904 (10 highly inoubated). 

The eggs obtained on the 6th June 1904 I had placed under a fowl and they 
'Were hatched on the 9th June. 

* Major T. W, Irvine, 1A1.&, and Captain H. C. Beil, * 
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50. This Little Crake. (131*2’) Pcrmna parva. 

I expect this bird must be numerous in the dense reeds and rushes forming 
the Naizars. I have, however, seen only one specimen (a female), which was 
brought to me on the 6th September 1904* 

51. The Purple Moorhen. (1404) Porphyria poliocephalm . 

(Persian, Bistuni.) 

Numerous in the dense reeds .and rushes of the Naizars, where the water 
is shallow, but it is very rarely seen. It is a permanent resident in Seistan, On 
13th Juno 1904, Lala Thakurdass, Irrigation Surveyor attached to the Mission, 
sent me a young live bird, about six weeks old. Ho alfio obtained two full- 
grown live birds at Koh-i-Khwaja in January 1905, which took very kindly 
to captivity and stalked about freely with some poultry kept by the Mission 
boatmen. 

52. The Coot. (1405) Fulica atra, (Persian, Chor.) 

Very numerous both in the reeds and rushes of the Naizars and on the 
open stretches of water forming the Ilamuns. It is a good swimmer and diver, 
and is to be seen, at times, in largo flocks congregating with duck of all sorts. 
The Coot is a permanent resident and breeds in the Naizars. Lala Thakurdass, 
Irrigation Surveyor, on 14th March 1904 found several of their nests 
near Adirni, and brought in threo. Two of these contained nine eggs 
each, and the other eight. Some of the eggs were fairly well incubated, 
while the others wore fresh. The nests, which were huge masses of dry 
rushes, wero not found floating on the surface of the water, but were supported 
about 2 feet above the surface by the dense reeds in which they were placod and 
which grew there in water about 7 feet deep. 

53. The Demoiselle Crane. (1411) Anthropoides virgo f 

A specimen of this Crane, the only one secured by this Mission that I am 
aware of , was shot by Colonel A. H. McMahon, C.8.I., C.I.E., on the banks of 
the Helmand at lower Khwaja AH, on 7th February 1903, A flight of theao 
cranes was, however, subsequently seen by me, passing over Mission camp at 
Kuhak, on 30th Maroh 1905. 

54, The Houbaka. (1415) ffoubnra macque^ni. (Persian, 

Thukdar an<| Thukdarri ; Biluchi, Charz and Charraa ; 

Pashtu, Sara and Sdre ; Hindustani, Tiloor.) 

This Bustard is fairly plentiful in Seistan during the spring, being ftpnd on 
the dasht salt-covered plains and sand hills near cultivation. Four bwR were 
trapped by Seistanis near Ziarat-i-Bibi Dost between Zuhidan and Kfiiatabad 
and brought into camp at Kuhak on l$th March 1905. Several were subse- 
quently seen about Sabskim, Zahidan and olsewheie. The Bilnch Nomad, who 
professes to know something about the nidifkatkm of birds, state that this 
Bustard breeds in Seistan about the middle of May, when the crops are being 
cut. This may be correct as regards Seistan, but it does not correspond with 
the oifly find of this bird’s eggs that I know of. When I was in Fao n on the 
Shatel Arab in 1884, the Sheikh of Koweit sent in 8 eggs of this Bustard on 

■ n , ■ , 
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the 8th of March. Every effort was made by me and others to procure the 
eggs of this Bustard in Soiatan, but without success. 

55. Tub Great Stork-Plover. (1410) Emeus recurvirostris. 

Two slightly iucubated eggs, corresponding in colour and markings to eggs 
T have in my collection and measuring 2*06 by 1*5, were found at Kuhak by 
some camel men not far from the Rud-i-Seistan, and brought to me on 5th 
June 1904. This is a little later than finds recorded in India, where according 
to Blanford, the Great Stone Plover lays between February and May, though 
I myself once discovered two highly iucubated eggs us late as 3rd June on the 
seaborder, at Karachi, in 1887. This, however, was due to my unwittingly 
having destroyed a down-covered bird, which I came across at dusk, on the 
28th April 1887. Keeping a regular look out for the parent birds, I found 
that they did not desert the locality, and that, having been deprived of their 
only offspring — there was only one — they laid again. 

66 . The Cream-coloured Courser. ( 1423 ) Cursoriu * galUcus . 

This Plover is to be found all along the Helraand und its numerous branches. 
I saw a small covey between Lower Khwaja Ali and Landi Barechi on the 
10th February 1303 and two live birds were sent to Colonel A. H. McMahon, 
C.SJm O.I.E., at Nad Ali, on the 5th March 1903. I have also seen them in 
Heistan in April, so that they must breed in the country. 

57. The Lapwing or Peewit. (1436) Yamllus vulgaris. 

Procurable in Seistan, though I have not myself shot any specimen. 

58 . The White-tailed Lapwing. ( 1438 ) Ch4Hu#ia hucura. 

The only specimen I have seen in Scistan was one shot and sent me by 
Mr. E. A. McManus, of the Indian Government Telegraph Department, from 
Nasratabad, on the 6th May 1905, It was a male and measured ll # 25" in 
length. 

59. The Golden Plover, (1440) Charudrlus pluvial™. 

This bird has been seen by some of the officers of the Mission in Scistan, 
but it does not appear to be very common. 

00. The Little Ringed Plover. (1447) EEgiaUth dubia. 

This Little Plover is rather plentiful along the banks of the rivers and 
streams. I shot a specimen (length 6") on 1st April and a second on 
9th May 1905 near Kuhak and have seen others during the summer, when 
I feel sure the bird must breed in 8eistan. 

61. The Black-winged Stilt. (1461) Himantopus Candidas , 

A solitary female I shot near Khwaja Ahmad on 24th April 1905, measured 
14*'. I subsequently, U„ on 13th May 1905, received two birds, shot by 
Mr. McManus; of the Telegraph Department at Nasratabad. 

62. The Curlew. (1454) Nummius arquata. 

Very common along the shores of the Hamuna during the winter; I 
have not seen any during the summer months and so am unable to say vshether 
this species stays to breed in Seistan or not. 
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03. Tub Black-tailed Godwit. (1450) Limom behjica. 

On the 6th May 1905 Mr. E. A. McManus, of the Government of India 
Telegraph Department, managed to sec are for me a specimen of this bird 
ait Nasratabad out of a flock of some 20. It measured 18 , 25 // in length. 

64. Tub Wood on Spotted Sandpipeu. (1461) Totanus glareola . 

Numerous in Seistan during May. I shot a specimen (length 8*37") on 5th 
May 1905 near Khwaja Ahmad, while Mr. E. A. McManus, of the Telegraph 
Department, sent mo two specimens from Nasratabad on the 7th idem. 

65. TnR Redshank. (1464) Totanut i eatidrie. 

Obtainable in Heistan ; but I never obtained a singlo specimen. "It is very 
wary and may be recognised by its loud oall and by the white on its wings’* 
(Blanford). 

66. The Woodcock. (1482). Scolopaz rutiicula. 

One or two birds only have been seen in ISeiatan by members of this Mission. 
According to the late Sir Oliver ftt. John, " Rose gardens are the favourite 
haunts of the Woodcock in Persia.” 

67. The Common Snipe, Full ou F ant ail Snipe, 

(1484) GaWnngo cadmtia. 

Numerous in Seiatau from September to end of April, when they are to be 
soon sottliug with G . nUnura in large flocks in amongst the dense reeds of 
the Naizars, where they are vory difficult to get at, They afford very poor 
sport in consequence. The largest bag obtained on the Mission was J8J 
couples on tlth January 1905. 

68. The Pintail Snipe. (1485) GalUnago atmura. 

The remarks under G> cofleatU apply to this species also, as they are always 
found together during the winter. 

69. The Jack Snipe. (1487) Go, Him go gaUiaula . 

Said to be moderately numerous in Seiatan, 

70. The Gkeat Black-headed Gull. (1489) Larun ichthyaem . 

Fairly common in Seistan, A live bird was captured by some men of the 
Irrigation Establishment on 2nd April 1904. 

71. The Slendeb-hillpd Gull. (1493) Larva gelaate*. (Biluob, Kothar). 

On 26th April 1905. I shot two females (length of both I7’0 ,f ) near Kuhak, 
out of a small flock which ftew overhead. No fuss, beyond a low guttural 
croak, Was made by the others as these two fell out. Only one of them circled 
round once and then flew off after the remainder. No cry of distress was 
uttered by any one of them over their lost comrades. They had presumably 
not yet begun to pair off. The description of both specimens tally with that 
given by Blanford in Vol. IV of the "Fauna of British India,” except as 
regards the colour of the bill, legs and feet, whioh arc not deep red. In the 
ease of (l) the bill is a pale Hvid and the leg! and feet a pale orange, and 
in the ease of (2) the bill is a Very dark Uvid and the legs and feet orange. 
Thete specimens, however, arc females, Which may account for the slight dif- 
ference here noticed. 
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72. The Caspian Tern. (1498) Hydroprogne canpia. (Biluchi, Kothar). 
Gammon in Seistan. On 20th April 1905 I shot one out of a couple 1 

came across, It measured 19*25" in length. Tho other beyond circling round 
and hovering over tho body of its mate as it floated down stream, made no* 
fuss, not even a single cry or distress, as did tho mate of the Gull-billed Tern 
1 shot on 22ud April 1905. 

73. The Gull-mllku Tern. (1499) Sterna anglica. (Biluohi, Kothar.) 
Common in Seistau. I noticed them flying in pairs on 22nd April 1905,, 

when I shot one which measured 14*75". Its mate hung about a long while 
expressing its genuine distress in loud cries, 

74. The Black-bellied Tern. (1604) Sterna melanogaetcr . 

(Biluohi, Kothar.) 

I have seen only a few of this species in Seistau, They do not appear to be 
as common here as in India. 

75. The Common Tern/ (1600) Sterna fluvialilis , (Bilnchi, Kothar). 
Common in Seistan, A specimen I shot at Kuhak, on the 28th April 1905, 
measured 13 9" in length. 

76. The Little Tern. (1510) Sterna minuta . (Biluohi, Kothar). 
Common in Seistan. Usually seen hovering over and darting into the shal- 
low margins of flowing streams and standing water, where little fishes congre- 
gate in large numbers. Found them flying in pairs on 6th May 1905, when I 
shot a specimen measuring 8 5" in length. 

77. The Eastern White Pelican. (1520 ) Peleoanus routes. 

A live specimen was brought to Colonel A, H, McMahon, C, 8 I., CAE., at 
Nat Ali, mi the 6th March 1903, I also saw two largo Pelicans in the distance 
on the Hamun-i-Sabari, on 12th January 1905, but could not say for certain 
whether they belonged to this species or P. onocrataluss . 

78. The White or Roseate Pelican. (1521) Pelecanu* onocratalu * . 

Sec foregoing. 

79. The Large Cormorant, (1526) Phalacrocorax carlo , 

On 29th October 1904 I saw two flights of Cormorants going down the Rud4- 
Seistau and several more at other times, but did not secure any specimens, 

80. The Little Cormorant, (1528) Phalacrocorax javanicun. 

See foregoing, 

81. The Common or Blue Heron. (1555) Ardea cinereu. 

Common in Soistau. I shot two specimens, at Kuhak, on the 3rd October 

1903. 

82. The Little Bittern. (1570) Ardetta minuta « 

A specimen shot by Major T, W. Irvine, I M.S., and now in the Indian 
Museum, Calcutta, belongs, I believe, to this species, 

83. The Bittern. (1574) Bolaurut ttellaris. 

A fine specimen of this Bittern was shot on the Farrah Rud in December 

1904, 
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8k The Common Flamingo. (157. r )) Phani copter us roseus. 

Several flights of this Flamingo have been seen from time to time, but none 
so far as I know, has been shot by members of this Mission, A flock 1 saw on 
28th April 1905 flew over the Mission Camp, Kuhak, travelling north in the 
direction of the IlamunR. 

85. The Lesser Flamingo. (J57G) Pharnicopteru* minor. 

Only one specimen of this small Flamingo has been secured on this Mission, 
It was shot by Klian Bahadur Mir Shams ;8hali on the Farrah llud in December 

1904. 

83. Tin: Mote Swan. (1577) Cygnu* olor. 

This Swan is undoubtedly to bo found on the Hamuiis of Seistan though no 
specimens have been secured. 

87. The Whoopee, (1578) Cygnm mmicus. 

A fine specimen of this Swan was brought into the Mission Camp on the 
Farrah Bud on the 13th January 1905. It was shot by a Sayad (fowler) 
on the Hamun-bSabari, whore it appears to bo fairly numerous. Many 
•of their young are said to havo been caught on the Hamuns, so that this Swan 
may be considered a permanent, resident in Seistan. 

88. The (I key Lag Goose. (1579) Amer ferns. 

Common in Seistan. I obtained a specimen near the Hamun-i-Sabari on 27th 
December J904, and another was sent to me from Kila-bNao during March 

1905. 

89, The Sheldrake. (1587) Tadarna cornuUi . 

This is a permanent resident in Seistan and rather numerous during the 
winter. On 22nd April 1904 the Irrigation Camp came across a large number 
of very young ducklings of this species between Chah Muhammad Baswn and 
Sehkoha, in small bushes at the foot of the high “ daaht,” on a dry portion of 
the Hamun. Near by were some low reeds, while the water of the Hamun 
itself was some 300 yards off. There were several full-grown Sheldrakes, 
each followed by a brood of some 15 or 16 ducklings. Eleven of these 
ducklings wore captured and sent to mo, and a few of them lived till they 
were full grown. On 24th June 1904 one of these flew away, and I was 
-compelled to dip the wings of the remainder. 

90, The Mallard. (1592) Anas bottcas. 

Numerous on the Hamuns, several birds having been allot by members of 
this Mission, Appear to arrive late in the autumn and to leave in March. 

91, The Gad wall. (1595) ChauUlasmus streperm. 

Appear to arrive late in the autumn and to leave in March. Not common 

in Beisban. 

92. The Common Teal. (15$ 7 ) Nrttium emea, 

A remarkably common bird in Beistan and appears to breed in the 
-country between the 1st and 10th April 1905. Captain B. C, Bell. 
While out inspecting his camels, saw thousands of this species all over 
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tho country betweeu Kuhak, Zahidan and Lutak. Every piece of water 
he came to was literally covered with' them, atfd out of a bag of 50 
birds shot by him, the greator number consisted of the common Toal r 
a small number only comprising some Red-crested Pochard, Gftdwalla and 
Shovellers. 

93. The Wiokox, (1599) Hfareca penelope. 

Specimens were obtained during the winter by the members of the Mission. 

94. The Pintail. (1600) Dajila acuta. 

Obtainable in Seistan, specimens having been obtained by members of thl* 
Mission. Appear to arrive late in autumn and to leave again in March. 

95. The Shoveller. (1602) SpaftUa riypeata* 

Numerous on the Hamuns during the winter and is perhaps a permanent 
resident, breeding doubtless in tho Naizars. 

96. The MaRlleo Dick. (1603; Hhirmnrmetta (wquHiiroHtri*. 

(Biln ihi, Mow.) 

Another common duck in Seistan, like tho Conmon Teal. Within a radius, 
of 4 miles round Kuhak, Major T. W. Irvine, and Captain R. C. Bell, 

between 7th and 23rd April 1904, shot no less than HO of this species aione* 
It is a permanent resident and begins to breed at the end of April. 1 shot a 
pair on tho 22nd April 1905 near Kuhak, and found on examination that the 
female would have laid in about a week’s time, while on 5th May of the same 
year a female with neBt and 16 eggs, all more or loss fresh, was *ont to me by 
Lala Thakurdass, Irrigation Supervisor, from near old Shaharistan. Duckling* 
were also brought to me on tho following dates : — 


1st Juno 1904 1. 

14th „ „ 2. 

6th July 1904 5, nearly full grown. 

8th „ ~ several do. 


I also shot a full-grown bird on the Rud-i-Seistan on 3rd October 1904. A 
pair I shot at Kuhak, on 22nd April 1900, measured— -male 18*6, female 17*0. 

97. The Bed-crested Pochard. (1604) Kttlarufim. 

Numerous on tho Hamuns during the winter, and probably remains on and 
breeds, during the summer, in the Naizar. 

98, The Pochard or Dun-rird. (1 606) Nyrocu farina. 

Common during the winter, when several specimens were shot by members of 
this Mission. This bird also donbtiesB stays on and breeds in the Naizsrs during 
the summer. 

99. The White-eye Duck. (1606) Nyrocajtrrugifm. 

Common during the winter, 

100, The Tufted Duck. (1609) A'yrocafnliwla. 

Specimens were obtained during the winter. 
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101. The Golden-Eve. (1610) Clangula glaucion . 

A rare bird in Seistan, only two specimens having been shot by members of 
this Mission. This was during January 1905, when the cold was unusually 
severe, 

102. Tub White-headed on Stiff-tailed Duck, 

(1611) Erismatura hucocephala , 

Very common on the Hamuns during the winter, when several specimen* 
were shot by members of the Mission. Perhaps breeds in Soistan, 

103. The G ueat-CRKBTED Grebe. (1615) rodidpes erhtatut. 

Fairly* common during the winter on the Seistan Hamuns. On 4th February 
1904 I saw several specimens, near Pu&ak, in the deep open patches of water. 
It is a good diver and very vary. Its upright bifid crest shows very con- 
spicuously even at a distance. 

104, The Indian Lmtle Grebe, on Dadcbick. (WIT) Padidpe* albipemii. 

A young bird was brought to me at Kuhak on the 7th July 1904, so that 
this species is not only obtainable in Seistan but breeds here. 
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THE MOTHS OP INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
'• THE FAUNA OF BRITISH INDIA. * 

SERIES III. PART III, 

By Sir George Hampson, Bart., f.e.s. 

{Continued from page 461 of this Volume.) 

Sub-family AguotinjE. 

Genus Feltia. 

Typ«- 

Feltia , Wlk., IX , 2i Y.\ (1856) ducens. 

ProboRcis fully developed ; palpi obliquely upturned, not reaching vertex of 
head, tho second joint fringed with long hair in front ; frons with slight ridge- 
like vertical prominence ; anteunaj of male serrate and fasciculate in Indian 
species ; tibia) strongly spinod, the mid and hind tibiae with tufts of hair on 
outer side from baso. Fo rowing rather short and broad, the apex rounded ; veins 
3 and 5 from near angle of ceil ; 6 from upper angle ; fi from 10 anastomosing, 
with 8 to form the arooie ; 11 from cell. Hindwing with veins 51*4 from angle 
of cell ; 5 obsolescent from just below middle of discooelulars ; 0*7 from upper 
angle ; male with the olaspers simple, hooked. 

1628c. Feltia puo-skjna, Hmpsn., Cat. Lcp. Phal. B.M., IV., p. 350, pi. 08, 


$ . Hoad and thorax brown, mixed with grey ; palpi blackish at sides, exoeptat 

tips ; teg u he with black 
medial line ; tarsi 
tinged with white; 
abdomen grey-brown. 
Forewing fuscous 
brown, strongly irro- 
Feltia ituo-xigna $ } rated with grey ; a 

double waved, subbasal line from costa to aubmedian fold ; a waved black 
antemedial line angled outwards below costa and strongly above inner margin, 
defined by whitish on inner side ; claviforra elongate, black, or with slight 
greyish centre ; orbicular and reniform fuscous defined by black, the former 
round, elliptical, or producod to a point on outer side, the latter large, strongly 
angled inwards on median nervoro, and sometimes connected with the former ; 
the postmsdial lino dentate, black defined by whitish on outer side, bent out- 
wards below costa, excurved to vein 4, then oblique, and incurved in submedian 
fold ; tho auhterminal line whitish, angled outwards at vein 7 and dentate on 
veins 4*3, with a series of dentate black marks before its medial part ; a terminal 
sarietf of black points ; cilia with pale line at base. Hindwmg white, tinged 
with brown on costal and terminal areas ; the veins brown ; a brown terminal 
line and lines through the cilia ; the underside with the costal area brown, 
irrorated with white, a dark discoidal spot and traces of curved postmedial line 
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*9. Hindwing wholly suffused with brown. 

to.—K ash mi u, Scinde Valley, Goorais Valley. Exp. 36 mill. 


Genus Hebmonassa. 

A. Hindwing uniform brown siuuafa . 

B. Hindwing pale, at least towards base, 

a. Forewing with pale streaks on the veins apiloia. 


5. Forewiug without pale streaks on the veins. 
a Forewing with the ground colour olive-green or 
suffused in part with olive. Exp , 34— 88 mill. 
a? Fore wing with tho antemedial lino bisecting 


the claviforui incita. 

b 9 Fore wing with the antemedial line not bisect- 
ing the claviform..... lunceola . 

b y Forewing fuscous suffused with purple or rufous, 

rarely with olive. Exp* 32 mill comignata . 

1676, Hebmonassa sinuata. 

1672. Hebmonassa spilota, 

1673. Hebmonassa incisa. 


Subsp. 1, much darker ; thorax largely mixed with black ; forewing fuscous, 
*ihe basal area, and the costal area to beyond middle, suffused with olive green ; 
hindwing tinged with fuscous. 

Habitat . — Kashmir, liala, Barra Larcha ; Punjab, Thundiani ; Dalhousie; 

Dharmsala ; Tibet, Yatuug. 

1675. HEBMONA8BA J.ANCKOLA. 

1671, Hebmonassa consionata, insert (syn.) Harmonami r.halybcata, Moore, 
F.Z.6., 1881, p. 353, pi. 38, f. 17 ; Hmpsn., Moths. Ind., II., p. 197. 
The typical form has the forowing red-brown, irrorated with blue-grey and 
with a slight olive tinge. 

ah\ Forewing more ferruginous red, without blue-grey irroration, some 
black suffusion in cell before and between the stigmata. 
a5\ Paler ; head and thorax and basal half of forewiug pale olive 
greenish ; abdomen and hindwing whitish, the former with the 
anal tuft rufous. 

a5 8 . lmato, tegulw black, or with black line at base ; forewiftg brown 
Buffused with pnrplo, and without blue-grey irroration ; clavi- 
form often minute or absent, orbicular more triangular. 
Kuku-noor, Kashmir, Thundiani, 

a&\ ckalybeata , smaller ; forewiug fuscous, irrorated with hlue-grey, 
the markings less distinct, elaviform minute or absent. Yatuug. 
Genus Agbotis, 

Agrotit, Ochs, Schmett, Eur., IV., p, $6 (1816) non. descr., 

TreH. iSchmett. Eur., V (1), p. 125 (1825) ... rwtangula. 

timphiphera, Ochs. Schmett. Eur., IV,, p. 68 (1816), non 


descr. .......... 


• 4 


ravida. 
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Caradrina, Ochs. Scbraett, Eu r., IV.* p, 80 (1816), non. 

descr. ; Treit. Schniett, Eur., V, (1), p. 240 (1825) ...... glartosa. 

Nuctiuti Treit. Sehmett. Eur., V., p. 200 (1825), nec. Linn... r<inV/a. 


Diar*ia % Uftbn. Vera., p. 222 (1827) dahli. 

M$ga*tma, Htibn. Vera., p. 222 (1827) Iriangulum. 

Gchropleum , HUbn. Vera., p. 223 (1827) mtimo. 

Eugraphe,YU\bi\. Verz., p. 224 (1827) #t>«. 

Ogijtjia, Hittm. Vera., p. 224 (1827) .. ..... Jtammatra. 

Ckersotu , Boisd. Ind. Moth., p. 103 (1840) recUtgula. 

Spalotis, Boisd. Ind. Meth., p. 100 (1840) augur, 

Diokarggris t Led. Noct. Eur., p, 200 (1807) melanttra . 


Proboscis fully developed ; palpi obliquely upturned, the second joint broadly 
scaled in front, the third with small tuft of h|ir ; eyes smooth, large, round ; 
frons smooth ; antennai of malo typically ciliated ; head and thorax clothed 
with hair and scales and with crests on vertex of bead and pro~and meta- 
thorax ; fore tibiae finely spinecl as sides ; mid and hind tibiae spined ; abdo> 
men dorsally rather flattened, clothed with rough hair towards base, and with 
lateral tufts towards extremity. Forewing rather narrow, the apex rectangular ; 
veins 3 and 5 from close to angle of cell ; 6 from upper siiglo ; 9 from 10 
anastomosing with 8 to form the areole : 11 from cell. Hindwing with vein* 
3*4 from anglo of cell ; 5 obsolescent from middlo of discocellulars ; C'7 from 
upper angle ; 8 anastomosing with the cell near base. 

Sect. I. Antennas of malo bipectinate with short branches, the apical part 
ciliated. 



Agroli* ijimlon $ •}. 

1023. Aouotib ypsixon, insert (syns.) Nuctm mbmia, Blanch. Gay** Chile, 
p. 75, pi. 0,f. 9 (1852). 

AgroHn hipar$ t Wlk. X„ 334 (1850); Agroth frkola , Wligrn. Wien, Ent, Mon,*. 
IV., p. 160 (1800). 

Agrotin aureolutn , flehaus, J. N. Y. But. Soc.* VI., p. 107 (1898). 
flection II. Antennas of male ciliated. 

A. (D#ars»«) Palpi with the hair on 2nd joint produced to 


a point at extremity. 

a. Hind wing orange. 

a 1 . Hindwing with blaekiih discoid*) lrnmle ......... orlom. 

Hindwing without blackish discoid*! lunnle...... $ mtuba* 

5, Hindwing not orange. 
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a 1 , Tegul© pale ai base, with prominent black 
patch at tips. 

a*. Forewing with tho orbicular Y-shaped open 
above. 

a 8 . Forowing with prominent pale costal fascia 
from base to postmedial line, with fine 

stresks on it defining the veins 

Forewing without prominent pale costal 
fascia. 

a 4 . Forewing with black bar from costa 

before snbtenninal line ... 

?j x . Forewing without black bar from costa 
before subterminal hne .. ............... 

Forewing with the orbicular elliptical or 

round 

b\ Tegul© conooiorous or with narrow dark termi- 
nal band. 

a‘\ Forewing with distinct black bar or spots on 
costal urea before subterminal line. 
a\ Forewing with the costal area reddish or 
oehreous to the postmedial line. 
a\ Forewing with the antemedial line angled 

inwards on vein 1. . 

b'. Forewing with the antemedial line not 

angled inwards on vein 1 ...... 

b*, Forewing with the costal area oonoolorous. 
a 4 . Forewing with the antemedial line out- 
wardly oblique from below cdsta to 

vein 1 

l>\ Forewing with the antemedial line inward* 
!y oblique from bedow costa to vein 1 
W. Forewing without black bar or spots before 
subterminal line. 

u\ Forewing with the costal area whitish to 
the postmedial line .............................. 

b\ Forewing with the costal area oonoolorous, 
a 4 . Forewing with black bare from costa at 
subbaaal and antemedial lines 
b*. Forowing without black ban from coita 
at subbuaal and snteraedial lines. 

«*. Forowing without black patch below 
the mil beyond sobbwal line* 
a*. Forewing with the entemedkl lino 
oblique, slightly waTed. 


nhmtui* 

c. nigrum, 
tie r ai ota. 
flummatra. 


rtmli*. 

romaugtmea 

triangulum. 

junctura, 

pfacta. 

albipmnis. 
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a 7 . Forewing with medial shade, 
a*. Forewing with the inner area 
concolorous. 

a“. Hindwing whitish towards base, mandarinella . 

Hindwing uniform fuscous 
brown. 

a 10 . Forowing without olive- 
yellow shade from costa 
beyond middle. 
a x \ Forewing with the 

ground-colour grey., vir ehparta, 
h 1$. Forowing suffused with 

rufous or purplish ... dahli . 
b 1 Fore wing with olive-yellow 
nliado on costal area 
from middle to subter- 
minal lino including the 


reniform rubeeilia . 

o H > Forowing with tho inner area 

suffused with blackish bamfriga . 

b ' . Forowing without medial shade. 


a\ Forowing with the veins not 
streaked with grey. 

« u , Forewing not suffused with 

purple jlavirma, 

b v . Forewing suffused with purple. 
a 1o * Forewing with white 

annuli to the stigmata .. tincta . 

b li \ Forewing without white 

annuli to the stigmata ... ceraitiouhs, 
b * . Forew ing with the vein# streaked 

with grey gri»eivena, 

b rt . Forewing with the antemedial line 
excurved from coBta to median 

nervure, then incurved cervina. 

b\ Fore wing with black patch below the 

cell beyond subbasal line poltogramma, 

1053a. Aokotih okhona, Hiifn. Berl. Mag. iii, p. 304 (1767). 

Noctmt subwfua, Schiff. Wien, Vers, p. 7V (1776); Btibn. ^5ur, 
Schmett. Noct., f. 106. 

„ c on$equ<i t Htibn. Eur. Sehmett. Noot v f. 105 (1827). 

Agroth narmatu, Ramb, Ann. Hoc, Ent Fr., 1871, p. 815. 

Head and thorax pale rpfous \o grey tinged with rufous ; abdomen pate- 
htovm, the anal tuft and ventral 8urfaco tinged with rufous, Forewing pfcjte 
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rufous to grey, tinged with olive or dark -brown or irrorated with black ; an 
indistinct, dotiblo, curved subbasal line from costa to aubwedian fold, with more 
prominent striga at costa ; a similar antemedial line extending to inner margin ; 
orbicular and reniform with pale outlines, the former round or oblique and 
open above ; the poMtmedial lice indistinct, double, waved, with more prominent 
striaj at costa, oblique to vein 4 and slightly incurved at diacal fold, incurved 
below vein 4 ; the subterminal line indistinct, double, grey, slightly defined by 
dark suffusion on inner side and by a prominent double dentate black mark 
below costa, angled outwards at vein 7 and exomved at middlo ; a terminal 
series of black points. Hindwing orange ; some brownish suffusion at base ; 
a black discoidal lunule ; a subterminal black band with waved edges, broad 
towards costa, narrowing towards tornua ; the undomde with the costal area 
red suffused with white, 

ab. 1 cmmqua . Fore wing darker. 

Habitat,— Europe; Armenia; Asia Minor; Syria; W. Turkistan ; 
Kasbmik, Dana ; Punjab, Sultanpur. E.rp, 40-46 mill. 

Larva . Greyish ochreous or fuscous ; dorsal line broad, ochreous yellow, with 
fine black edges ; a subdorsal series of dark fuscous oblong marks with a 
yollowish-grey line below them ; lateral line pale ; subspiraCular lino broad, 
pale ochreous with dark edged ; head pale fuscous with dark markings. Food 
plants, grasses, Ranunculus , Primula , etc. 

1668. Aorotis puonuiu. 

1651. Aorotis stkntsi. Led. Verb. Zool-bot Ges, Wien. 1853, p. 867, pi. 4,f. 4. 

Ochropleura triangularis , Moore, P.Z.S., 1867, p, 55 
Habitat . — Siberia; Turkistan; Tibet; Amurlanp ; Japan; Kashmir; 
Punjab ; Nik him. 

1747. Aorotis c-nigrum. 

1651a. Aghotis deraiota. 

Amathes c~nigrum, Hmpsn. 111. H*et. B. M., ix., p. 94, pi. 176, f. 4 
(Larva), neo Linn, 

1650. Aguotis elammatra, insert (syns) Agrotis deleta, Koll. Ins. Pers., 
p. 53 (1848) ; Agrotis bimaculata f Mill. Cat, Kaia. 2, Suppl., p, 15 
(1875). 

1648a. Agrotis renaus, Moore, P.Z.S., 1867, p, 55# 

Ochropleura subptirpurca, Leech. Tram*. Ent. See. 3600, p. 35, 

Head and thorax dark-brown mixed with rufous and the scales tipped with 
blue-grey ; the tegulaj sometimos olive-ochreous except at tips ; the meta- 
thorax with rufous crest ; abdomen fuscous brown, the anal tuft tipped with 
ochreous. Forewing dark-brown suffused with purple-grey ; the costal area 
oohreous or rufous to tho postmodial line ; a double subbasal line from costa 
to submedian fold, in which there is a short block streak ; the antemedial line 
double, waved, exourved above inner margin and with oblique black ftreak before 
it in cell ; claviforo with its extremity slightly defined by black ; orbicular and 
reniform defined by black, the former rounded or diamond-shaped, open above,. 
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the cell before and between the stigmata suffused with black ; the post medial 
line indistinct, double, minutely dentate, and produced to points on the veins, 
bent outward, below costa, exeurved to vein 4, then incurved ; the subtenninal 
line indistinct, defined on inner side by an oblique black bar from costa, angled 
outwards at vein 7 and exeurved at middle ; a terminal series of black points. 
Hindwing dark fuscous brown, with fine ochreous line at base of cilia ; the 
underside irrorated with grey. 

Habitat.— W. China, Omei-shun, Wa-ssu-kou ; PrrNJAfi, Simla, Dalhousie. 
Exp. 62-60 mill. 

1648. Agbotih coN8AN( » r in r a, Moore, P.Z.S., 1881, p. 303. 

- Head and thorax dark brown mixed with reddish brown, some of the scale* 
tipped with grey ; tegulw sometimes ochrcous except at tips ; abdomen grey 
brown, tho anal tuft tinged with ochreous. Fore wing dark brown with a 
greyish gloss ; the costal area ochreous or tinged with rufous to the postmedial 
line ; the sub-basal lino represented by a black point below costa and a curved 
line between cell and vein 1 , followed by a blackish patch with black point abovo 
it in cell; tho antomedial line double, oblique, minutely waved ; claviform 
with its extremity defined by black ; orbicular and renifonn defined by black 
and their centres by brown, tho former round, or somewhat oblique elliptical, 
the latter with some rufous on its upper part, the cell before and between them 
black ; the postmedial line double, dentate and produced to points on ihe veins 
slightly bent outwards below costa, exeurved to vein 4, then incurved ; the 
subterminal line defined on inner side by an oblique black bar from costa 
slightly angled outwards at vein 7 and exeurved at middle. Hindwing pale 
fuscous brown ; the cilia grey with a brown line through them ; the underside 
pale, the costal area thickly irrorated with fuscous, the terminal area suffused 
with fuscous. 

Habitat v — K ahiimib, I>ra«, Scinde Valley ; Ptjn.tab, Simla, Dalhousie, Thun- 
diani, Murree, Dharmsala ; Tibet, Yatung. Exy*. 42-60 mill, 

16486. Acibotis Triangulum, HUfn. Berl. Mag. III., p, 306 (1776). 

Noctua sigma* Esp. Schmett, IV„ pi. 186, ff, 1*3 (1706) ; Hlibu. 
Samml Eur. Schmett. Noct, f. 497. 

Head and tegulre except tips brownish white ; palpi blackish at sides except 
at tips ; extremities of leglike and thorax red-brown ; tarsi fuscous with pale 
rings ; abdomen ochreous irrorated with dark brown, the anal tuft and ventral 
surface rufous. Forewing pale greyish brown suffused with red*brOwn ; the 
sub-basal line pale, with black spots on its inner side below costa and cell* a black 
patch beyond it below the cell with a point in cell above its extremity ; the 
antemedial line double, the outer blackish and strong from costa to subtnedian 
fold, slightly angled outwards below costa, theu oblique and slightly incurved 
to above inner margin, where it is angled outwards ; claviform with its upper 
odge defined by black ; orbicular and ronifortn with greyish annttli defined 
by black, the former oblique v-shapod, open above, the latter constricted 
at middle, the cell before and between them blaok*brewn $ the postmedial 
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lilt® double, minutely dentate and produced to point* on the vein* and with 
black striga on it* inner edge at costa, bout outward* below costa, ex curved to 
vein 4, then oblique ; the subterminal line greyish, slightly defined by brown 
on inner side and by an oblique black bar from costa, angled outward at vein 7 
and exourved at middle ; a terminal series of dark points. Hindwing brown ; 
the cilia ochreou* ; the underside pale irroraied with brown, a small dark 
discoidal spot and curved postmedial line. 

Habitat.— Europe ; Armenia ; Kashmir. Ktp. :W*48 mill. 

Larva. Ochreous or brown speckled with black ; dorsal line palo ; a subdorsal 
series of oblique dark marks on somites 4-1 1 , darker and oonfluent on 1 1 and 
followed by a pale bar ; subspiraeulav line palo ochreous ; head pale brown 
with blackish markings. Food plants Hutne / x r Stullariu, Salix, etc. 

1(549. AunoTia junctora. 

1631. Aonorrs tekcta insert (syns.) Agrotis immaeula, Staud. Htctt. Ent. 
55eifc, 1859, p. 21. 

Agrotin anthrwoni , Lampa, Tidskr 1885, p. 54 ; Ayr oils ylaucnmcuta 
Ortes. Berl. Ent. Zeit. 1888, p. 321. 

1639. Aghotih alihpennis. 

1639a. AmiOTis manoarineixa, Hmpsn. Cat. hep. Fhal. VL B. M. p. 418, 
pi. 70, f. 25. 

Graphiphora maudaritui, Leech. Trans. Ent. Soc 1900, p. 42 (neo p, 36). 

Head and thorax bright rufous slightly mixed with grey ; palpi rufous 
and blackish, pale at tips ; tibia) and tarsi blackish mixed with white ; abdomen 
groy4>rown, the anal tuft and ventral surface reddish ochreous. Forewing 
bright rufous suffused with purplish } a double black sub-basal line from costa 
to submedian fold, exourved below costa and with a point beyond it in cell ; 
a double waved antemedial line, angled outwards below costa and more 
strongly above inner margin ; claviform small, slightly defined by ochreous and 
brown ; orbicular and reniform with rufous centres and ochreous annuli defined 
by rufous, the former small, round ; the postmedial line deutate and produced 
to points on the veins, bent outwards below costa, exourved to vein 4, then 
inonrved , the subterminal line pale, defined on inner side towards costa by a 
dark shade with pale points on it, slightly angled outwards at vein 7 and 
exourved at middle ; a terminal series of block points* Hindwing pale 
fuscous brown ; the cilia pale purplish red, the costal area irroraied with blaok, 
a small discoidal lunule and sinuous postmedial line. 

Habitat.— W. Ohma, Pu4su-tfang, Niton $ Tibet, Yatung. Eap. 36 mill. 

1643. AOBOTIft NIVEWARftA, 

1635. Aobotis oahu, Hfibn. Eur. Schmett. Noct. ff, 463, 466 (1827). 

„ 4mripta, Hmpsn. Moths. Ind. ii f p. 184. (nee Brem.) 

Graph* phora oan$9m w, Butl, 111. Hot, B. M. ii. p, 28* pi 30, f. 1 (1878). 

Qrthoaia emirnmi, Buth A. M, N* H. (5) v. p, 224 (1880). 

Ceroiti* wMoknt, Butl. Trans. Ent, Soc. 1881 p. 181 (#). 

0m Hmpsn, HI* Hei. B. M, viii, p, 78, pi. 14$, f. 7 (1891). 
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Chera erubenceus, Hrnpan. 111. Hot, B. M. viii, p, 78., pi, 1 45, f, 14. (1891> 

1 635a, Aurotm rubiciua, Moore, P.Z.S., 1867, p. 55, 

Graphiphora, nigrosifjna, Moore, P.Z.8,, 1881, p. 352 pi. 38. f. 4. 

Head and thorax olive-yellow and rufous to bright lufous, ; palpi except at 
tips and hair on pectus purplish red, tibim and tarsi blackish ; abdomen greyish 
or ochreouB, the anal tuft and ventral surface rufous. Forewing pale rufous 
suffused with yellow except the terminal area from apex to middle of inner 
margin, or purplish with some olive suffusion from middle of costa to subtor- 
minal line and extending to lower angle of cell ; an indistinct, waved, double 
sub-basal line from costal to submedian fold ; a double, waved antemedial line ; 
claviform represented by a fuscous point at its extremity ; orbicular and 
reniform indistinctly defined by brown, the former round ; an indistinct waved 
medial line, angled outwards to lower angle of cell ; the postmedial line 
double, dentate and produced to points on iho veins, bent outwards below 
costa, slightly incurved at disoal fold and incurved below vein 4 ; the 
subterminal line groyish, angled outwards at vein 7 and exourvod at middle ; a 
terminal series of points Hindwing fuscous brown ; the cilia purplish red ; 
the underside pale roddish, the costal area deeper red, and the costal and 
terminal areas irroratod with brown, a slight discoidal spot and sinuous post- 
medial line. 

Habitat, — Japan ; W. China ; Kashmir, Narkundah ; Punjau, Sultanpur, 
Dalhousie, Dharmsala ; Sikuim. Evp. 32-40 mill. 

16355. Aonons iusistkiua, Moore, P.Z.S., 1807, p. 54 ; Hmpsn, Cat. Lep, 
Phtil. B.M. IV., p. 427, pi. 71 f. 4. 

Head and thorax purpJish grey suffused with deep red-brown, or entirely 
rcd*brown ; palpi deep red-brown, pale at tips ; tib ia> and tarsi blackish 
irrorated with white ; abdomen palo red-brown, the anal tuft and ventral 
surface purplish red. Forewing deep rufous and olive fuscous, more or less 
completely suffused with purple-grey, some dark suffusion above ba*al part 
of vein 1 and on medial part of inner margin ; a double waved sub-basal line 
from costa to vein 1 with a dark point in the cell beyond it ; a double, waved,, 
antemedial line strongly angled outwards above inner margin ; clavifortn 
small, defiued by brown ; orbicular and reniform defined by brown, and with 
their centres defined by brown ; an indistinct waved medial line angled 
outwards on median nervure ; a double postmedial line, dentate and produced ter* 
points on the voins, bent outwards below costa, slightly angled inwards at dfecal 
fold, incurved below vein 4 ; a double subterrainal line, angled outwards at vein 
7 and ©xcuTved at middle, and with some olive-brown suffusion before it at 
costa, some pale points on costa towards apex ; a terminal series of dark points. 
Hiudwing yellowish white, the terminal area suffused with fuscous or fuscous 
brown ; cilia pale purplish red ; the underside paler, the costal area suffused 
with purplish red ; a dark discoidal lunulo ami sinuous postmedial line. 

flvfriM.—W. China ; Punjab, Dharmsala ; Tibet, Tatung; SiKBlM, 

38-42 mill 
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1635c. Agkotis flavikena, Moore ; P.Z.S., 1881, p. 352, pi, 38, & 4. 

Graphiphora mlptna, Moore, Lep, Atk„ p. 118 (1882). 

9 . Head and tegnlao red-brown, the latter with dark patches irrorated with 
white ; thorax purple-brown, the scales tipped with white ; pectus, legs, and 
abdomen grey-brown. Forewing red-brown with slight white irroration at base, 
below costa, and on the veins ; subbasal line obsolete ; antomedial line indistinct, 
waved ; claviform represented by a dark point at its extremity ; orbicular indis- 
tinctly deflued by brown, round ; reniform oebreous whitish defined by brown ; 
postmedial line indistinct, minutoly waved, bent outwards below costa, ©xcurved 
to vein 4, than oblique ; traces of some subtenninal points ; a fine pale line at 
base of cilia. Uindwing fuscous brown, the cilia pale purplish ; the underside 
pale, the costal area and tennen tinged with pink, a dark diseoidal lunule and 
indistinct curved postmedial line. 

Hub.— SiKHiM, Exp, 40 mill. 

1636(2. Agbotir tin ct a, Leech, Trans. Knt, 8oc., 1900, p. 41, Hmpsn Cat. 
Lep. Phal. B. M. IV., p. 429, pi. 71, f. 7. 

9. Head and thorax purple brown; palpi deep red-brown, pale at tips; 
frons and shoulders suffused with groy ; tibia; and tarsi fuscous, the spurs 
with pale rings ; abdomen fuscous-brown, the dorsal tuft and ventral surface 
rufous. Forewing rod-brown suffused with purplish grey, except the end 
of coll and area from it to costa at subtormedial line ; faint traces of a subbasal 
line ; an indistinct double antomedial line filled in with grey, angled outwards 
below costa, on median nervure,and on voiu 1, and inwards in cell and submedian 
fold ; claviform with its extremity slightly defined by lufous ; orbicular and 
reniform irrorated with grey and with grey annuli slightly defined by blackish, 
the former rounded, its lower extremity produced to a point, sometimes 
connected with the reniform ; the postmedial line very indistinct, double, even 
bent outwards below costa, oxcurved to vein 4, then incurved, bent outwards to 
inner margin; the subtenninal lino indistinct, greyish, slightly defined by rufous 
on inner aide, angled outwards at vein 7, and exourved at middle ; traces of a 
terminal series of black points. Hindwing fuscous-brown ; the cilia porplish- 
red ; tho underside pale purplish-red, the costal area irrorated with fuscous- 
brown, a small diseoidal spot and sinuous postmedial line. 

W. China, Oraei 8han ; Punjab, Simla. Exp, 36-40, mill. 

1636. Aobotis cekastiowks. 

1644. Agboiib wmbp.ivkna. 

1638. AattOTis cebvina. 

1638a. Aoeotis FOLiOttHAMMA, Hmpsn., Cat. Lep. Phal., B. M. JV., p. 438, 
pb 71, f. 16 (1903). 

9. Head and thorax black-brown, mixed with grey and pale brown ; teguhe 
with black medial line and black at tips ; tarsi tinged with white; abdomen 
nchreous mixed with dark brown. Forewing dark brown, irrorated with grey, 
thickly on bisal and terminal areas ; the veins streaked with grey ; the subbasal 
line represented by Mack strife from costa and median nervure, defined by 
*8 
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grey on outer side and with black patch beyond it below the cell ; the ante- 
medial line auglod outwards la low costa, oblique to vein l, then strongly 
angled outwards above inner margin, defined by grey on inner side ; olaviform 
defined by black ; acute at extremity, and with an oblique oohreous white 
fascia from it to postirediol line ; orbicular and roniform with grey annul, 
defined by black, their centres irroraied with grey, the former oblique, open 
above, the latter angled inwards on median nervnre ; tbo postmedial line 
defined by grey on outer side, minutely dentate, bent outwards below costa, very 
slightly angled inward* in dmoal fold and oblique below vein 4 ; the subtorminal 
line grey, defined by a series of dentate black marks on inner side, slightly 
angled outwards at vein 7 and exourved at middle ; a terminal series of small 
black lunulea ; cilia intersected with grey. Hind wing fuscous brown, with fine 
dark terminal lino ; the cilia whitish with brown lino at base; the underside 
grey, thickly ir waited with dark brown, a sinuous postmedial line. 

Hub . — Kashmir ; Barra Laroha, Gooiais Valloy. K/?>. 36 mill, 

B ( Agroti *) Palpi with tho 2nd joint evenly fringed with hair in front, 
a. Hindwing white, the termon tinged with fuscous. 

<\ 1 Forowing with black fascia m cell betweon the stigmata, 
a 1 Forowing with tho antomcdinl line dentate 


towaids costa dispilata. 

b Forowing with tho antemedial line waved 

towards costa men. 

b l Forewing without black fascia in cell between 

the stigmata ... putris, 

b. Hindwing white at base, the terminal half suffused 

with fuscous tavida. 

1642, AGUOrifl M8PILA1A. 


1641. AnnoTis sicca, Guen. Noct, i., p. 135 (1862) Hmpsn., Cat. Lap 
Phal. B.M. IV., p. 451, pi. 71, f. 30. 

Air glia renalin, Moore. P. E. S., 1881, p. ?41. 

1640, Auk >m put his, insert (Syn.) Noctua iubwrtiealis, Hiifn. Berl. Mag. 
iii, p. 308 (1767). 

1045. Aa uo its kvvuu, insert (Syn.) A groin nijxma, Paid. Reis. Nov., pi. 
110, f. VO (i87i), 

Grnphiphora culigirtea, Butl.. A, M. N. H. (5) i, p. 165 (1878), and 
AgroitH (jUh, Ohrht, Kom. Mem. iii, p {H, pi. 8., f, 10 (,1887). 


Goans Episima, Type, 

Epi&iiia, Hfibn., Verz.., p. 210 (1827) ..... luUnn . 

Pachobia , Guen. Noct. i., p. 341 (1852) tecta. 

Cyre&ta, Guen Noct. ii.,p. 195 (1852) /wp*rta<w‘dM. 

Pmpham, Wlk. xi„ 607 (1857) 

Oxira, Wlk. xxxii,, 656 (1806) * **.*„.. oc hracta. 


Oho4phora, Grote. Trans Am. Ent. Soc. ii., p, 199 (1868)^. fwtgvruwb 
j&Kfitea, A) *h. Ho 1 . 1 nt. Soc. Ross, xxvi,, p. 450 (1192)*,^ dig**. 
Amwagroti*, Stand. Iris. vui„ p. 358 (1896) *•«»*•*«#*•* t******** mam. 
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Proboscis fully dovolopod ; palpi obliquely upturned, olothcd With long hair ; 
frons smooth ; head and thorax clothed with long ha»r ; fore tibia gpined at 
sides ; mid and hind tibia apinod Forewing with veins 3 and 5 from near 
angle of cell ; 6 from upper angle ; 9 from to anastomosing with 8 to form the 
areole ; ll from coll. Hind wing with veins 3 4 from angle of coll; 5 obsoles- 
cent from middle of discocellulara ; 6 7 from upper angle. 

Sect. I., Qjttra. Antennae of male bipectionate with moderate branches, the 
apical part serrate. 

A. Forowing with the odl black between the stigmata. 

a Forewing with large black patch beyond the cell... poxtfusca. 

b. Forewing without black patch beyond the cell aohroc&t ah . 

rupiiitriga. 

B. Forewing with the cell not black between the stigmata. 

a. Forowing with distinct pale subtorminal line ochracm. 

b. Forowing with the Hubierminal lino indistinct, dark alivatcm *. 

H127 a. EPiaruA postforca. 

/nt 

Epimlia ochraota. £ 1. 

1624. EristMA ochracea, Insert (Ayn.) Mythimm depuraa, Butl. A. M. X. 
H. (5) VI., p. 358 (1879). 

Ayrotii stictica, Pouj. Bull. Soc. Ent. Fr. (6) vii , p. lxviii (1887). 

1625. Episima omvasckns. 

Meot. II. ( Paehnobid ). Antomuu of male serrate and fasciculate. 


A. Forewing with the costal area palo to postmedial line re tract a. 

B. Forewing with the oostal area conoolorcus 

a. Forewing with the oell dark rufous tonus. 

b. Forewing with the coll eoncolorous , kamochroma. 


1684a.— Episiua ketracta, Hmpsn. Oat. Lep. Phal. B. M. IV ; p. 489, p j 73 ^ 
f. 7 (1908). 

jf. Head and tegnlas rufous, the latter with some grey near base and grey 
tips ; thorax olive-brown ; pectus, legs, and abdomen rufous. Forewing dark 
olive-brown, thickly irrora*ed with blue-grey; the oostal area pale rufous 
irrOrated with grey ; the oell Wack-brown ; traces of an antemedial line frwn 
submedian fold to inner margin ; olaviform a narrow pale rufous streak • 
orbicular and reniform pale rufou« defined by whliish and oonfineni with oostal 
area, the former very narrow and oblique, the latter narrow and angled inwards 
on median nervure to middle of cell ; the postmedial line double, minutely 
,e»*cd, flaed tn with grey, bent outward* below oosta to long beyond oell, 
then incurved ;« curved dark subteminal fine ; eiUa brown! 
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Hindwing brown, tinged with fuscous on costal and terminal areas ; cilia pale 
brown. 

Habitat , — Sikhim. Exj> % HO mill. 

1 634, Episilia tenuis. 

1034 b.— Episilia homouhkoma, Ilmpsn, Cat. .Lep. Thai. B.M. IV., p. 493, pi. 
73, f. 14 (1903). 

Head und thorax deep rufous ; antenna) whitish ; abdomen fuscous, the 
ventral surface dark brown. Forewing deop chocolate-red suffused with 
silvery blue ; an indistinct doublo, curved, sub-basal lino from costa to sub- 
median fold ; an indistinct double, waved, antemedial line, oblique from costa 
to above inner margin where it is angled outwards ; orbicular and reniform 
with silvery hluo annuli defined by brown, the former oblique elliptical, open 
above ; the post me dial line double, minutely wuved, bout outwards below oosta, 
slightly incurved at discal fold, incurved below vein 4 ; cilia purplish rod. 
Hindwing ochreous white more or less suffused with fuscous brown ; cilia 
purplish red ; the underside suffused with purplish red and irrorated with 
fuscous, a small dwcoidal spot and postmedial lino slightly angled at vein 0. 

Habitat.— Tibet, Yatung. Exp. 30—34 mill. 

Sect. III. ( Epiuilia ). Antenna) of male ciliated. 


A. Forewing rufous iwcliromu. 

B, Forewing brownish grey . motioyramma. 


1034c. Episilia ibocheoma, Ilmpsn. Cat. Lep. Fhal. B. M. IV., p. 302, pb 
73, f. 20 (1903). 

Head and thorax rufous ; abdomen greyish oclmtous, the anal tuft and 
ventral surface rufous. Forewing ferruginous rod, with a few silvery-blue 
scales on inner and terminal areas ; obicular represented by an obscure dark 
point, the reniform by a slight lunule ; faint traces of a postmedial line bent 
outwards below costa, incurved at discal fold and below vein 4 ; traces of a 
subtorininal lino angled outwards at vein 7 and excurved at middle. Hindwing 
ochreous white ; the costal area slightly tinged with fuscous and the terminal 
area in female *, cilia pale rufous ; the underside with slight discoidal point and 
traces of postmedial line. 

Habitat —-Tibet, Yatung. Exp. $ 28, J 30 mill. 

1634</, Episilia monogramma, Ilmpsn. Cat. Lep. Fhal. B. M. IV., p. 509, 
pi. 73, f. 27 (1903). 

Head and thorax grey pencilled w r ith brown, sometimes suffused with 
fuscous ; abdomen brownish grey. Fore wing brownish grey, thickly irrorated 
with black ; a waved sub-basal line from costa to submedian fold ; an oblique 
waved antemedial line ; orbicular and reniform greyish, with pale anhuli 
defined by blackish, the former elliptical; a waved diffused medial shade, 
angled outward to lower angle of cell ; the postmedial line strongly dentate, bent 
outwards below costa, excurved to vein 4, then incurved ; an indiattoct dentate 
subterminal line angled outwards at vein 7 and excurved at middle ; a terminal 
series of black points. Hindwing grey suffused with fuscous brown; cilia 
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whitish, sometimes with a brown line through them ; the undersido whitish, 
the eoetal area irrorated with brown, a dark discoidal spot and diffused curved 
postmedial line. 

Habitat . — Kashmiu, Kuijar, Barra Larcha. Exp. 34 — 42 mill. 


Genus Lycophotu. Type. 

Lycoyholia, Hiibn. Verz., p. 215 (1827) . porphyria. 

IfajHilia, Hubn, Verz., p, 220 (1827) pro cox. 

Ptridroma , Hiibn. Verz., p. 227 (1827) margariloxa. 


Sootophtla, Steph. III., Brit. But. lluust III, p. 18 (1829) ... porphyria. 

Actebia , Steph. 111. Brit. Ent. Huust, III, p. 20 (1829) prtecox. 

Harm, Boisd. Ind. Moth., p, 76 (1829) porphyria. 

Neuria, Guen, Ann. Soc. Ent. Fr. X., p. 241 (1841) non descv. elegant. 

PhAebom, Christ. Stott. Ent. Zeit, 1887, p. 164 peterei. 

Setagrotis, Smith, Bull. U. vS. Nat. Mus. 38, p. 59 (1894) planifron*. 

Hyper nmria, Hmpsn. Moths. Ind. IT, p. 194 (1894) dmticulata. 

Praina , Schaus, J. N. Y., Ent. Soc. VI, p. 114 (1893) radiata. 

Proboscis fully developed ; palpi upturned, tho 2nd joint broadly scaled ami 
with pointed tuft of hair at extremity, tho 3rd joint somewhat porreot ; frons 
smooth ; eyes large, round ; thorax typically with divided ridge-like dorsal 
crest ; tibia* spined ; abdomen cylindrical, dorsally clothed with rough hair at 
base. Forewing usually narrow and elongato, tho termen obliquely curved ; 
veins 3 and 5 from near angle of cell ; 6 from upper angle ; 9 from 10 anastom- 
osing with 8 to form the aroolo ; 11 from cell. Hindwing with veins 3*4 from 
angle of cell ; 5 obsolescent from middle of disooeollulai's ; 6*7 shortly stalked. 

Soot. 1, Antennas of male strongly serrate and fasciculate. 

1629, Lycophotu bichima. 



LycophoUa eichima, $ ]. 

Sect. II. Antenna) of male ciliated. 

A, ( Peridroma .) Pro-and motatho rax with divided crests. 

1665. Lycophatxa denticulata. 

B. ( Hapalia . » Pro-and metathorax with slight spreading crestB, 

a. Hindwing white, the terminal area suffused with 

b*own ..... coyfonttit. 

b. Hindwing wholly tinged with brown photophila. 

1682* LYCOPHom coNroRMiB. n, 

16B0. Lycophotu photophila, Guen. Noct 1, p. 45 (1852), 

dgroti* Stand. Stett, Ent. Zeit. 1877, p. 179. Christ Hor. Ent. 
Soc, Bow xii., pi, 6, f. 19. 


714 JOURNA L, BOM BA Y NA TURAL HISTORY SOCIETY, Vol X VI . 


Ayrotlk ignipeta, Oberth, Et. Ent. 1, p. 4f>, pi, 4, f. 4 (1876). 

Spcvlotis u ndulufts, Moore A, M. N. EL. (5) 1, p. 233 ; id. 2nd Yarcand 
Mission, pi. 1, f. 10. 

Agroli* obtciuior, Staud. Htett. Ent, Zeit 1889, p. 27. 

„ Candida , Staud. Steti. Ent. Zeit 1889, p. 27. 

„ * obumbrata, Stand. Siett. Ent. Zeit 1889, p. 28, 

Habitat.— Algeria ; Syria ; W. Tomchtan ; E. Turkistan ;S. Afghanistan,* 


Scindk, Karachi. 

Genus Ricuta. Type, 

ftickia. Utote, Can. Eni. xix., p. 44 (1887) chortalis . 


Proboscis iully developed ; palpi oblique, the 2nd joint fringed with hair in 
front, the 3rd moderate : frons smoo'h, oyen large, roundod, antenna* of male 
minutely serrate and faaoimiiato, head and thorax clothed with hair and hcaIcs, 
tho prothorax with sharp ridge-like crest, tho moUthorux with slight crest, tihiai 
strongly spined ; abdomen smoothly scaled. Forewing with veins 3 and 6 from 
near angle of cell ; 0 from upper angle ; 9 from 10 anastomosing with 8 to 
form the arcole ; 4 from cell, Hmdwing with veins 8*4 from angle of 
coll ; 5 obsolescent from middle of discocellulara ; 0*7 shortly stalked or from 
angle. 

A. HindM'ing uniformly suffused with fuscous 

a. Forewing with the subtorminal lino almost straight, curriplma . 

b. Forewing with the snbterminal line exourved 

below costa and at middle ircAtiodts, 

B. Hindwing oohreous, tinged with fuscous towards torrnen. 'fuwitignuU*, 

1037. Richia cuhviplf.na. 

1637a. Richia xrbtiodf.8, Hmpsn. Oat. Lep. Plial. B. M. IV ; p. 596, pi. 70, 



.14(1903). 

Head and thorax pale rufous, tho scales tipped with grey ; palpi dark rufous, 

paler at tips ; 
abdomen ochre- 
ons, dorsally 
tinged with 
fuscous, the 
anal tuft fnl- 

Richia curvijdena. $ tons yellow. 

Forewing ochroous with a violaceous tinge and irrorated with rufous ; a rufous 
subbasal line from costa to aubmedian fold ; an oblique antemedial line, slightly 
incurved to costa and exourved above inner margin ; claviform defined by 
rufous above and at extremity ; orbicular and reuiform large, defined by rufous, 
the former elliptical, the cell before and between them suffused with rtffoua 1 a 
waved medial shade from lower angle of cull to inner margin ; a waved postmedial 
line exourved below costa, incurved in disoal and submedian folds ? the sub* 
termiual line broadly defined by rufous ou inner side and slightly on outer* 
exourved below costa and at middle ; a fine waved terminal line. Hindwlhg 
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oohreous, suffused with fusooua ; the underside ochreoua, the costal and terminal 
areas irrorated with brown, a dark posfcmedial line. 

HabitaL-~KA*Uxm, Goorais Valley, hxp. 38 mill, 

1637b. tttcniA FDRcisKiNATA, Hmpan. Oat. Lop. Phal. B. M. IV, p, 597, pi, 76, 
f. 15 (1905), 

9. Head and thorax pale rufous mixed with ochrecua ; palpi darker rufous 
except at tips ; abdomen ocbreous, the ventral surface tirged with rufous, 
Forewing pale ochrooua suffused with rufous ; traces of a whitish subbawil line 
from costa to submedian fold ; an oblique whitish antemedtal line with brownish 
lino on its inner aids ; orbicular and reniform defined by fine whitish lines, the 
former obliquo elliptical, the latter with blackish marks in its upper and lower 
extremities ; postmedial line whitish, defined by a fine brown line on inner side 
and stro i* >r lin j on oufcsr ; siibterminal line whitish, defined by brown suffusion 
on its inner side, angled outwards at. vein 7 and excurved at middle ; a terminal 
series of small brown lunulos, Hindwing and undersides ochreoua yellow. 
f/aW^.—KASHMiR, Goorais Valley. Exp. 42 mill. 

Gonus Pa1;axkstia. Type. 

Paraxentia. Hrapsn. Cat. Lep. Phal, B. M. I V., p.OOl (1903). fiaricaudata. 
Proboscis fully developed; palpi with the 2nd joint upturned, reaching vertex 



Paraxmtia flavicaudala. $ {. 


of head, fringed with hair in front, and behind at base, the 3rd joint long, 
naked, porrect, frons smooth ; eyes large, overhuug by long cilia ; antenna* 
of male ciliated ; head and thora* clothed with long hair, without crest®; 
fore tibiw without spines; raid and hind tibia* strongly spined : abdomen domally 
clothed with long hair at base, the claspera of male large. Forewing with the 
ape* somewhat produced, the lermen creuulaie ; veins 3 and 5 from near angle 
of cell ; 6 from upper angle ; 9 from 10 anastomosing with 6 to form the 
oracle j 11 from cell. Hind wing with the ciiia crenulate ; vein® Hr 4 from u*gle 
of cell ; 6 obsolescent from middle of discocellulars ; 6*7 from upper angle. 


1670. PaUAXK®TIA VLAVtCAUDATA. 

Genus Myth [MN a. Type. 

JHyMma.Odhn. Schmett. Bur., iv„ p. 70 (1816) non deser. ; 
Treit/Bohmett. Bur., v. (1), p, 77 (1825) omiiw i. 


Ortkoxia, Ochs, Schmett. Bur., iv , p, 79 (18l6) ^on descr. ; 

Treit. SohmeU. Bur., v., (l) p. 2^0(1825) cmdmaculu. 

Omwtit, Ootw. ScUm.tt. Eur„ iv., p. 84 (1816) non dwcr.j 
$reit. 8«hinBtt. S)tir., % {*), p. 8»i» (1826) •• t* rt om. 
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Mesogona, Bored. Ind. Meth., p. 144 (1840) aeetotMm. 

A mmoeonia, Led. Noct. Knr., p. 07 ( 1 857) cttcimaeuln. 

Pmrudoglo’a, Grote, Can. But., viii., p. 18 ( 1 876) twdota. 


Proboscis folly developed ; palpi obliquely upturned and fringed with long 



Myihimna Indiana . ft j. 

hair in front ; irons smooth ; eyes largo, rounded ; antenna* of male 
typically ciliated ; head and thorax clothed with rough hair only ; fore 
tibite fringed with hair ; mid and hind tibia* spinod. Forewing with veins 3 
and 5 from near angle of cell ; 6 from upper anglo ; 9 from 10 anastomosing 
with 8 to form the areolo ; 11 from cell. Hindwing with the termeu crenulate 
and slightly excised at discal fold ; veins 8*4 from angle of cell ; fi obsolescent 
from middle of discocellulars ; 0*7 shortly stalked. 

1069. Mythimna Indiana, Gnen, Noct. i, p. 302 (t862). 

Tiracola vioiacea, Butl. III. Hot B. M„ vii., p. 54., pi. 127, f. 5 (1889), 
Genus Tiucheukoib. Type, 

Trfcheurois, Hmpsn. A. M. N. H. (7), xv, p. 451 (19* >5) nigramprea . 

Proboscis fully developed ; palpi upturned, fringed with hair in front ; frons 
obliquely rounded ; eyes large, round, hairy ; hoad and thorax clothed with 
hair only and without distinct crests ; mid and hind tibia* spined, abdomen 
with some rough hair at base. Forewing with veins 3 and 5 from near angle 
of cell ; 6 from upper angle ; 9 from 10 anastomosing with 8 to form the 
areole ; 11 from cell. Hindwing with veins 3*4 from angle of oell ; 5 obsoles- 
cent from middle of discocellulars ; 6*7 shortly stalked ; 8 anastomosing with 
the cell near base only. 

1680. Tkicheorois nicjbocupeka. 



Trlchcurois nigromprea . ft 1. 

Genus Nmjbois. Type* 

Neurrn, Hmpsn. Oat. Lep. Rial B. M. IV., p, 610 (1903) ... mgrmiridis. 

Proboscis fully developed ; palpi upturned, not reaching vertex of head and 
clothed with rough hair; frons obliquely rounded, with slight roughened 
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prominence at extremity ; eye* large, rounded ; antennae of male ciliated ; head 
and thorax clothed with scales mixed with a few hairs, the metathorax with 
distinct crest ; fore tibieo fringed with hair ; mid and hind tibiae with a few 
spines ; abdomen clothed with rough hair and with lateral tufts towards 
extremity. Forewing with veins 8 and 5 from near angle of coll ; fi from upper 
angle ; 0 from 10 anastomosing with 8 to form the areole ; 1 1 from cell. 
Hindwing with veins 3*4 from angle of cell ; 5 obsolescent from below angle of 
discocellulars ; 6*7 shortly stalked. 

A. Forewing silvery white thickly irrorated with bronze 


greon, the terminal area brown nigroi'iridis. 

B. Forewiug sap-green suffused with black and marked 

with pale-brown . . a trorirew . 

0. Forewing black-brown renalba. 

1667. Neuroib n io rov minis, 

1666. Neitrois atrovirrns. 

1668. Neurois renalba. 

Genus Enuois Type,. 

Eurois, Hiibn. Verz., p. 217 (\ 827) , pratina. 

Aplecta , Guon. Ann. Soo. Ent. Fr. vii., p. 217 (1845) prasina. 

Matuta, Grote, Can. Ent. vi,, p. 116 (1874) tenebrifera. 

Adelphagrotis , Smith, Bull. U. 8. Nat. Mus. 38, p. 38 (1880) stellari*. 


Proboscis fully developed ; palpi upturned, the 2nd joint broadly fringed 
with hair in front, the 3rd short, porrect, with some hair in front ; eyes large 
rounded ; frons smooth ; antenn® of male typically ciliated ; head and thorax 
clothed with hair and scales and with spreading crests on pro-and meta-thorax ; 
fore tibite fringed with hair ; mid and hind tibi® opined. Forowing rather 
broad, the apex rectangular ; veins 3 and 5 from near angle of cell ; 6 from 
upper angle ; 9 from 10 anastomosing with 8 to form the areole ; 11 from cell. 
Hindwing with veins 3*4 from angle of cell ; 5 obsolescent from middle of 
discocellulars ; 6*7 from upper angle* 



1 785. EtfROtS VIBEN8. 


Euroi$ rim*. $ |. 

Genua Epu^cTaf 

Efriket*, Htttm. Verz., p. 220 (1827) ... 

HMa, Dup. Cat* Meth,, p. 145 (1844) aec Hyria Lam. Mol], 


1819 * 


••ii*«*»'*,*i*«*.*» - 




Type. 

linagrima. 

UnogriML. 
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Proboscis fully developed; palpi "with the 2nd joint oblique, moderately 
maUd in front and with Blight pointed tuft at extremity, the 3rd joint long 
naked, and porroct; frons smooth, with ridges of scales above and between 
antenna; ; eyes large, rounded ; antennso of male ciliated ; head and thorax 
clothed with scales, profchorax with spreading crest, a double dorsal ib’gt-bke 
crest ; mid and hiud tibicespined ; abdomen dorsally flattened. Forcwing nar- 
row, the apex rectangular ; veins 3 and 5 from near angle of cell ; o from upper 
angle ; 9 from Ul anastomosing with 8 to form the areole ; U from cell. Hind- 
wing with veins 3*4 from angle of cell; 5 obsolescent from the middle of discocel- 
lular* ; f>*7 from upper angle ; 8 anastomosing with the cell near base only. 

1652. Epilrota AOCmTEH. 

Epilecta accipiter. $ { . 


Genus Thipiu&na. Type. 

Triphtma, Hiibn. Verz., p. 221 (1827) ........ ..... * Infevjticta* 

Lamp r a , UUbn. Vorz., p. 221 (1827) Jimtria % 

Eu8cheni* f Hiibn. Vorz., p. 221 (1827) »...«•• janthina. 


Abagrotit, Smith, Bull. U. S. Nat. Mua. 38, p. 4 (1820) arrutica. 

Proboscis fully developed ; palpi oblique, the 2nd joint fringed with long 
hair produced to a point at extremity, the 3rd joint short, porrect, and slightly 
fringed with hair below ; frons smooth ; ©yes large, rounded ? head and thorax 
clothed pith hair and scales, the pro-and meta-thorax with slight spreading 
orests ; antennae of male typically ciliated ; tibiae fringed with hair, the mid 
and hind tibiae spined ; abdomen dorsally flattened and fringed with hair at 
sides. Forewing with the margins subparallel, the apex rounded ; toroa &afcd 
5 from close to angle of cell ; 0 from upper angle ; 9 from 10 anastomosing 
with 8 to form the areole ; 11 from cell. Hindwing with veins 3*4 from angle 
of cell ; 5 obsolescent from middle of discocellulara ; 6*7 from upper angle ; 
8 anastomosing with the oell near base only, 

1662 . TjmpHvicna semiuebbida. 

Genus Pbotagkotis. 

Typ*- 

Protagrotu, Ilropsu. Cat. Lep. Thai. B. M , IV, p. 65& (1903),. vintlia. 
proboscis fully developed ; palpi with the 2nd joint oblique and moderately 
fringed with hair, the 3rd porrect ; frons smooth ; eyes large, rounded ; antennae 
of male with long bristles and cilia in Indian species ; head and thoiax clothed 
with hair only and without crests; fore tibi* fringed with hair; mid tibi* 
without spines ; hind tibi® with one spine between medial and terminal spurs a 
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abdomen with some rough hair at base of dorsum. Forewing moderately broad, 
the apex not produced ; veins 3 and 5 from near angle of cell ; 6 from upper 
angle ; 9 from 10 anastomosing with 8 to form the areole ; 11 from cell. 
Hindwirg with veins 3*4 from angle of cell ; 6 obsolescent from middle of 
diaoooellulars ; 6 7 shortly stalked or from cell; 8 anastomosing with the cell 
near base only. 

1599. PttOTAGKOTlS CCJPKKA. 



Protagrotiu cupre a, $ $ . 


(7 o be continued .) 
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FURTHER NOTES ON THE BUTTERFLIES 
OF THE LUCKNOW DISTRICT. 

By G, W. V. m Rhe-Philipe. 

In 1002, after some three years and a half of collecting and observation in 
the district, I compiled a local list, which appeared in Vol. XIV, (pp. 481 tt 
teq.) of the Journal of the Society. A transfer from LuokuoW put an end, 
for the time being, to butterfly work there ; but tho chances of service took 
mo back for some months in 1903-04, and gave me a few further opportunities 
of adding to my collection of tho district Lepidoptera . Pressure of official 
work limited those opportunities to occasional excursions in the near neigh- 
bourhood j but I was able to add a few new’ names to my local list and to make 
some additional notos. These I give us a supplement to the original article. 

Furlough home has been answerable for the delay in writing them. 

NYMPH ALIDvL. 

SATYIUN/K. 

8. Mycalksjls hlahius — F abr. This species was even more common 
during the rains of 1903 than I had ever known it before ; but continued 
very local. Curiously, spots I had known as certain finds in previous years 
were now absolutely blank ; while in others I had more than once previously 
unsuccessfully searched, a specimen or two could invariably be routed out, 

Nvmpualin^o. 

2(1. Junonia atlitks — L inn. I took two or throe of this species in Lucknow 
in July and August 1903, and it can now be given a place in the local list with 
certainty. 

23 (a). Neptis ku hymen*: — Butler. I had an opportunity of examining a 
Neptis taken in Lucknow in September or October 1902, which was of this 
species. Its occurrence in tho district is justified by its distribution, but it is 
probably very rare. 

LYCiLNIDiL. 

f>2 (a), Iuaota m /KG ENAS — Fabr. 

One male was taken in March. It is a much smaller insect than usual (being 
barely 1*2 inches in expanse) and the brilliant metallic scales so distinctive of 
the species are very fow and scattered. It is thus, in appearance, somewhat 
different from others of the species (mostly from tho Himalayas) in my collec- 
tion ; but a careful examination removes all doubt of its identity. It is appa- 
rently very rare in the district; and. like many other Lyconidm, probably 
appears only as u spring brood. 

55. AphNjETTB eltma— M ooro, 

6L Bapaua melam pub— O ram. I found considerable numbers of these 
speoies in May and early June, attracted by the scented flowers of a Mimutop # 
a somewhat uncommon tree in the Lucknow District. Elsewhere they 
were as rarely met with as ever. Males predominated, and all the insects were 
dead and badly broken— being apparently the survivors of the spring broods. 
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PAP1LJ0NEDJL 

PlKRlNjE. 

74. Appiah pauuna —Cram. Another specimen— a male — of this rare 
species was taken in the Becunderabagh gardens in September. 

74 (a). Am as hippoides— -Moore. New to the Lucknow list. It is rare, only 
a single female— taken in September— being recorded in four years. 

78(a). Leptosia xiphia— Fabr. — Taken for the first time in August 1903 
at the height of the rains. It is apparently not very rare, but is extremely 
local, which probably accounts for an earlier capture not having been recorded. 
All 1 took were found in a vory limited piece of damp, heavily overgrown 
ground, in a corner of the Seounderabagh gardens. The species was only on the 
wing a very fthort time — about a fortnight — and then disappeared altogether. 

Pavilioning. 

79. Papilio AittsTOLOOiHG— -Fabr. I discovered numbers of eggs, larvae in 
all stages of growth and pupse, of this common papilio on various kinds of 
Armolockia throughout July, August and September. Owing to frequent 
absences from Lucknow 1 was unfortunately unable to carry out any systematic 
course of breeding ; it should uot, howover, be difficult to work out the life his- 
tory of the Hpecies. 

83. Papilio nomiuh — E sper. 1 saw or took quite a number of these insects in 
July and August. Though never common, it may be considered regular, and 
my original note on the species thus needs sorno modification so far as its occur- 
rence in tho Lucknow District is concerned. 

HE8PEKIDAG. 

84. Badamia exclamations— F abr. I found the eggs and lame of this 
species on the Bignonia gracilis, and the imago could generally be found round 
the plants. For reasons already given, I was, much to my regret, not able to 
do any breeding. 

92. Udaspks foluk— Oram. J took one more specimen in September, It 
is a rare insect in the district, 

I have also to add three now “ Skippers ” to the Lucknow list. All are 
apparently rare, as only single specimens of each were taken in four years. 

94. Babangesa uasahara— Moore. One taken in October. 

95. Padraona gola— Moore. A single male in September 1903. On getting 
the new species, I captured and examined all others of tbe genus I saw, in the 
hope of finding some more of P. gola ; but I never again took anything but 
P, data. 

96. Parnara kum ara— Moore (?). This was the only Parnara I ever took 
in Lucknow, and I hare not been able to classify it to ray satisfaction. It does 
not f ully agree with any of those described by Watson in his 4< Hosperidao 
Indicia" nor could I identify it with any of the species represented in the 
Calcutta Museum collection. The discal series of spots on the forewing are 
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arranged exactly as in P. colam , Moore, but it lacks the spot Inside the cell ; 
the upper side of the hindwing is also unmafkod. It appears wore nearly 
allied to t\ feumara, Moore (which I have doubtfully named it), but differs 
from Watsou’a description of the species in having three distinct discal spot* 
on the underside of the hind wing, one just beyond the cell, and the other 
two between the first and second and second and third median nerv tiles. The 
specimen was a male taken in September. 
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AN APPEAL FOR LIZARDS 

By 

F. Glkadow, x.k.s. 

It was pointed out to me lately that the Society's collection of 
lizards is small and dwindling. In fact, lizards do not keep for over, 
(witness one I was expected to name, Ugkl) and unless new specimens 
are sent in, a museum soon begins to deteriorate. Below will bo found 
a catalogue of our collection, followed by a list of desiderata. It will 
l>e observed, by those gifted with sufficient porspiouity, that the latter 
list is the longor of the two, I. therefore, venture to ask the charitable 
and benevolent in all parts of India to collect and forward lizards of all 
kinds except those known to bo very common. Persons who may not 
have bean born lizard -catchers may feel diffident of success, but they 
have only to try and see that there is interest and some fun in this 
mild form of shikar. Lizards are not all taken with the same bait A 
charge of small shot, a smart terrier, a fishing rod with a running noose 
at the end, will take the lizard if he will not take them. They may 
be oaught hy hand, chased with a stick in the hot weather (Professor 
Mugwump’s euro for obesity), or dug out of the ground. The latter 
method is excellent in sandy country ; the burrows are not deep (except 
some of the Agamidce). and if a twig is inserted in advance, the hole is 
not obliterated by fallen sand. Fingers should not be stuck up these 
holes, for they sometimes contain venomous snakes. It is rather fun 
seeing half a dozen native boys trying to catch a lively Eremins or 
Cuifite8. Many kinds live under dead bark or stones and are easily 
oaught. Above all, do not flurry the OLameleons. A Chameleon can 
move his legs at the rate of one every 5 seconds, but he regards it as 
most indecent and undignified if he has to take more than a step every 
25 seconds. So spare his feelings. He will open his mouth, but you 
can put your finger in and be will merely wonder when you are going 
to take it out again. 

When the lizards lmve been oaught, they may either be forwarded 
alive to the Honorary Secretary of our Society or killed by drowning, 
when after a small incUon lengthways bus bean made in the abdomen, 
they should be placed in some weak spirit and water, and forwarded 
by post* 
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CATALOGUE OF LIZAliDS 

in the collection of the Bombay Natural History Society, 


mh May 1905. 
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(3 X3 
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fi 

Hdentltlc nann. 

*5 

£h 

m 

z 

S5 tf 

11 

'r. 

IjOaUtty. 

3 

CrocadiluR palustrU 

5 

TuIbI Lake, Bombay. 

50 

Gymuoiiaetylus deecanensis 

2 

7 

60 

Do. albofaacinfcus 

2 

7 

85 

liemulaetylaa fretiatus 

1 

i 

HO 

l)o. gleadovii 

12 

Campbellpore. 

80 

Do. inaeulatus ... 

3 

SalHctto. 

00 

Do. triedrua 

2 

/ 

93 

Do. leschenaulMi 

3 

Kbandesh. 

04 

Do. coctaoi 

1 

Bombay. 

100 

Teratolepi« fasniatu 

Gecko vertic Hiatus 

1 

Dadag. 

107 

I 2 

Burma and Java, 

no 

Ptychozoon homalocephnli.m : 

1 

? 

112 

Lublepharm hardwickii 

1 

? 

i 13 

Do. muculariua 

; i) 

Ghauts. 

114 

Draco inaculatns 

3 

Burma, 

115 

Do. blanfordii 

4 

Do. 

110 

Do. du«Kumi«ri 

3 

? 

118 

•Sitana poatlaeriana... . 


Lauowli, W. Gbats. 

123 

Oophotin ccylanica 

w 

1 

123 

Oeratophora stoddartii 

5 

■/ 

124 

Do. tennentii 

3 

Ceylon. 

180 

Lyrlocephalus Rcutatus 

1 

7 

132 

A.«antho8ftura orncigera 

J 

r 

137 

Do. fcricariuatu 

1 

7 

141 

Salon anutuallayana 

4 

1 

145 

Oaloto.4 vcrsioolor 

4 

Bombay. 

151 

Do. nemorieola 

1 1 

Ooonoor. 

154 

Do. ophiotnaohuB 

» ! 

Ceylon. 

155 

Do. nigriiabris 

4 


150 

Do. liscepbaluB 

1 

i 

157 

l)o. rouxii ; 

2 

1 

160 

Ohamsia dorsalis ... ... 

4 

Coonoor and Ban- 
galore. 

162 

Do, ornata 

2 

? 

105 j 

Agaroa tuberctHnta 

H 

Simla. 

171 ! 

Do. nupta ... 

1 

Kort Sandeman, 

170 

Liotephis bolliana 

4 

Burma. 

180 

Uromasti hardwlekii 

1 

Kburagora. 

181 

Ophisaurus gracilis 

1 

? 

183 

[Varanus griaeUB 

2 

Surat. * 

184 

Do. loongalouRifi 

2 

t 

166 

Do. dumerilii 

2 

1 

190 

janfcbodactylus cantoris 

4 

Karachi. 

181 

Do. mieropkolU 

2 

Kutch. 

192 

Oahrita lesche naulfcli 

2 

Campbell pore. 

800 

Eremins velox ... ... 

1 

? 

803 

Mabuia diasimUia ... 

4 

Punjab. 



an appeal for lizards . 


72& 


It 

\l 
% ® . 

Bclcntiflc name. 

1 

O 

k* 

H 

Locality, 


Mabnla carlnata ... 

pa# 




1 

r 


Do, wultUasciafca 

... 


... 

• •• 

1 

Ceylon. 


Lygosoma punotatum 




SS» 

1 

f 


Do, guentberi 


... 


psp 

l 

Tndore, 


Do. Flneatum... 

### 


... 

••• 

1 

Bombay. 


Eumeoes taeniolatus 

MS 

... 



2 

Punjab, 


Opblomorns tri dactyl us 

*.. 

... 



2 

Sind. 


Chalcides ocellaius 


••• 



i 1 

? 


Ohamaeloon calcaratus 


... 



i 2 

8urat and Bombay. 


LIST OF WANTS. 



*l 

•* 

48 

50 

51 

52 
54 

56 

57 

58 
61 
02 
68 
64 

67 

68 
68 
71 
76 
86 
81 
8* 

101 


100 

168 

100 

111 

ii7 


8$ 


Helen tlflo name. 


Habitat. 


Gavialis gangetious 

Croeo&ilus porosus 

Stenodactylus orienialis ... 
Alsophylax tuberculatun ... 
Gymnodactylus fedtschenkoi 
Do. soaber 

Do. kaohhensis 

Do. lawderanus 

Do. nebulosus ... 

Do. jeyporonsis 

Do. oMliaml ... 

Do. triedrns ... 

Do. fronatus ... 

Do. khasiensis... 

Do. variegattw... 

Do faacialatus 

Agamura oruralis 

Goa a tod eft indicua and others 
Do. mysorensis 
Do. littoralia ... *•* 

Calodaotylus aureus 

Pfcyodaotylus bomolepis .. 
HemWactylas various 
Gehrra mu til at* 
Lepidodactylus various ... 
Hopladactylus anamallenals 

Gecko stento* 

Do. monarchus ... 

[ Phelsuma andamanens© ... 
jDraeo taenlopterts 







... 





... 




■wi 


Indus, Ganges, &c. 
East Coast. 

Sind. 

Baluchistan, Sind. 
Salt linage. 

Sind (rocks). 

Ootch, Hind (rocks), 
Karanon. 

8. India. Forests. 
Jeyjmr, High Woods, 
S. Kanara. 

Ceylon, 

Do. 


•H 


• M 
•»» 
*♦ 
... 


Khasia Hillt. 

Moulmein. 

W. Himalayas, Subathu. 
Baluchistan. 

NilglriS, Wynaad. 
Mysore. 

Malabar. 

Tirupati Hills, Ravines. 
Sind Bills. 

All parts. 

Oeylon, Burma. 

Burma, Ceylon, S. India. 
8. India. 

Burma, Andaman e. 
Oeylon, Malaysia, 
Andamans. 

Teoaseerim, Siam. 


0 Small speoinrtas inquired which Can be kept m •idritt.-HoiL Sees. 
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" §i 

Is 

II 

** 

Scientific name. 

Habitat. 

119 

Otocryptis bivittata... 





Ceylon. 

120 

Do. beddomoi... 

... 


• M 

... 

Tinnevelly. Grass, 4,300 ft. 

121 

Ptyctoleemus gularis 

... 


... 

.. 

Assam, Sariiya. 

125 

Oeratophora uspera ... 

... 

— 



Ceylon. 

127 

GoniOeephnluH buheristatus 

... 

... 

*•* 

Andamatis and Nieobars, 

129 

Do. bellil... 

... 

... 

... 

... 

Bengal. 

180 

l)o. grandis 

... 


... 

... 

Pegu ? Malaysia. 

181 

Acanthosaura armata 

... 



... 

Malaysia, Siam. 

.183 

Do. 1 am ni rlon tala 

••• 


... 

Pegu, Tenasserim. 

184 

Do. minor 

... 

• • • 


... 

Kikkim aud Khasi Hills, 

180 

Do. major 


... 


... 

Sutlej Valley. 

138 

Japalura vanegata ... 




... 

Sikhim, E. Bengal. 

139 

Do. plauidorsata 




... 

Khasi Hills. 

HO 

Salea horafieldli ... 

... 


... 

... 

S. India, 


CaloteB various 





Ail parts. 

161 

Charasia blantordiuna 


... 


... 

S. W. Bengal. High Rocks. 


Aguma various 





Himalayas, Deserts, Rocks. 

... 

Phrynooephalus various 




... 

Persia to Indus. 

*183 

Varanus fiavesocnH ... 

... 

... 


... 

N. India, Burma, 

*185 

Do. nebulosue ... 




... 

Bengal, Burma. 

*187 

Do. salvator 

••• 




Bengal, Burma, Cejlon. 

168 

Tachydromns Hcxlineatun... 



... 

Assam, Burma, 

198 

Oabrita jerdonii 

• • + 

... 

••f 

... 

Godavari Valley. 

... 

Ophiops various ... 

... 

... 

• •• 

... 

All parts. 

198 

Kremias guttulafca ... 

... 


... 

... 

Sind. 

199 

Do. brevirostris 

... 


... 

... 

Gulf, Punjab. 

201 

Do. faficiata 

... 

... 

... 

... 

Persia, Baluchistan. 

#•* 

Mabuia various (brahrainy lizards) 

... 

... 

All parts. 

Ml 

Lygosoma various ... 

... 

••• 


... 

Do. 

240 

Ablenharus brandtdi... 


... 


... 

Punjab, Kind, Baluchistan. 

247 

Do. grayanus 

• *« 



... 

Dutch, Sind. 

... 

Riatolla various 



... 

... 

Hills, 8 India. 

252 , 

Tropidopliorus berdmorii 

• • • 

• M 


... 

Pegu, Tenasserim, 

254 

Eutnocos scutatus ... 




... 

Sind, Cutch. 

256 

Do. schneidcri 





Baluchistan. 

257 

Do. blytbianuB 


... 

... 

... 

Amritsar. 

258 

Bcincus aronariuH ... 





'Mnd. 

260 

Ophiomoruw blaufordii 

... 



••• 

Bain chistan, Persian Coast. 

262 

Chalddes pentadactylus 




... 

Sandy banks of Kuddle. 

363 

SepophiR punefcatus 


• f • 



Golconda H., Gorge H. 

204 

Chttlcidoscps thwaitesii 


... 


... 

Ceylon. 


Acontias various 





Do. 

269 

Dlbamus novro-guinem 

... 

... 



Nicobars. 


* Small sjKicimetis required whioh can be kept in spirits. — Hon. Seoe. 
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A NEW MOUSE-IIAliE OF THE GENUS QCHOTONA, 

Ah the result of *' a large and valuable series of Ochotcma from Kashmir, 
.recently sent home by Colonel A. E, Ward,” Mr. J, Lewis Bonhote was induced 
'* to take up and study the whole genus, so far as the Bahvarctic Kegion is 
concerned ” and the results are published in the P. Z. 8. 1904 , Vol. II., p. 205, 
including the description of a new species collected by Colonel Ward. 

For the convenience of Members we quote below the full description of this 
new species, of which Colonel Ward has contributed several specimens to our 
collection. 

Oohotona Watoi, Bonhote, 

Ochotona wanii, Bonhote, Abstr. P, Z. 8. 1004, No. 10, p. 13, Nov. 22. 

In the summer pelage, worn from June to September, the whole of the 
head, shoulders, and fore* part of the body (excepting a small patch behind 
the ears, which is white) is bright chestnut (oinamon-rufous, Kidgw.), becoming 
moi*e vinaceous on the* throat. The remainder of the upper parts is dark 
greyish rufous, each hair being black at its base with a light sub-terminal annula- 
tion, the tips being either dark or rufous. This latter colour encroaches greatly 
on the light portion often to its total exclusion, especially on the sides of the 
body. The underparts are white lightly washed with pale buff. The feet are 
of the same colour. Ears moderate in size, very scantily clothed with hair. 

In the winter pelage this animal is of a uniform dark iron-grey nil over, 
with the exception of the light, patches behind the ear, which are white as in 
summer. Underparts dull white. Slight traces of rufous are generally to 
be found at the base of the shoulders, on the crow*n of the head, and along 
the flanks. The young resemble the adults in winter, but are slightly browner 
in general colour and have the rufous on the head and shoulders more marked. 

The skull is very similar to that of the type of O. roylei, as figured in the 
original description, and does not show any great features of note. The com- 
bined foramen, while having the narrow anterior third and the alight constriction 
typical of the rufesem* group, shows a tendency for the constriction to become 
less marked, but it can nevertheless be clearly made out in every example* 

Dimensions of typo in flesh. Head and body 187 ram. $ hind foot 25 ; oar 22*5. 

Skull ,— Greatest length 44 mm. ; basal length 37 ; palatal length 17 ; length 
of foramen 12 ; Zygomatic breadth 21 ; interorbital breadth 5 ; breadth of 
brain-case 17 ; length of molar series 9. 

Habitat . — Talien, Jfaahrair, 11,000 feet. 

Type (in Coll. Brit. A. E. W. No. 56. Ad. $, 

Collected on the 8th August, 1903. 

In external appearance this species moat nearly resembles O. royhi; the 
latter, however, is much darker and lacks the conspicuous white patches behind 
, the ears, 

{from the Proceeding* of the Zoological Society of London, 1904 , Vol, If, Part 11.) 
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( From the Proceeding 0 qf the Zoological Society of London , 

1905, Vol /, Par/ /.) 

DESCRIPTIONS OF THREE NEW SPECIES OF BIRDS OBTAINED 
DURING THE RECENT EXPEDITION TO LHASSA BY 
HENRY E. DRESSER, M.B.O.U., F.Z.S. 

[Received January 17, 1905.] 

® (Plates IV and V.) 

Col. Waddell, C.B., who has recently returned from India, having been one 
of the officers on the Tibet Expedition, when there made a collection of birds t 
most of which, he tells me, he was able to identify by my '* Manual of Paliearctic 
Birds". Some, however, he failed to recognize, and these he kept by him, and 
has sent them on to me for identification, requesting me to describe any that 
are new. The rest, however, were with his baggage, and were unfortunately 
lost on the return march from Lhassa. 

Amongst the birds which wore fortunately saved I find the following to be 
undescribed, viz .: — 

Baiiax waddelu. sp. n. (Plate IV.) 

Adult male. (Tsangpo Valley, Tibet, 25th September 1904).— Upper parts 
dull ashy grey, each feather with a broad central blackish stripe, the rump 
slightly less striped than the rest of the upper parts ; wing blackish brown, 
most of the feathers externally margined with ashy grey ; tail blackish brown, 
much graduated ; under parts similar to the upper parts, but somewhat paler 
and more narrowly striped ; bill and legs plumbeous, iris dull orange. Total 
length about 12*60 inches, culmen 1*40, wing 5T0, tail 0*50, tarsus 1*70. 

The nearest ally to this species appears to be Baba# lanceolatus, from which > 
however, it differs considerably, being larger (wing 5*10 against 3*75, tail 6*50 
against 5*0), and, as will be seen by the above description, it differs considerably 
both in colour utid markings. It is, Col. Waddell says, lt called by the Tibetans 
* Teh-Tehf in imitation of its call. It frequents poplar and older thickets 
remote from villages. It was gregarious, going about in parties of 8 to 10 indi- 
viduals, but was not so active and secretive in its movements as the Garrulax r 
alongside of which it was met with." 

Garrulax tibetanus, sp. n. (Plate V, Fig. 2.) 

Adult male. (Tsangpo Valley, Tibet, 25th September 1904). — Upper parts 
dark brown with a tinge of olivaceous, the crown slightly darker ; lores and a 
patch through the eye with the ear-coverts blackish chocolate ; quUls 
blackish, externally margined with slate or dark lavender-grey ; wing-ooverts 
like the back ; tail graduated, blackish brown broadly tipped with white * 

♦ Thw Plates have not been reproduced bat will be found in the Proceeding* of the 
Zoological Society of London, VoL l, Part 1, 1905. 
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underparts rather paler than the upper parts ; a broad white stripe below 
the eye, and a few white feathers above the eye indicating a stripe ; under tail* 
coverts and lower flanks chestnut-red. Bill and legs dark plumbeous, iris 
dull crimson. Total length about 10*50 inches, culmen 0*90, wing 4*50, tail 
6*40, tarsus 1*50, 

From its nearest ally Garula samio, this species differs in having the upper 
parts much darker and more uniform in colour, the crown not chestnut-brown, 
the under parts darker, without any white or ochraceous on the belly, and in 
the tail having a broad white terminal band. Colonel Waddell informs me 
that it is called by the Tibetans * Jomo / or the Lady ; it is found in the 
same poplar and older thickets as the Babax , but also comes up quite close to 
the villages. It has the characteristic habits of a Babbler in a marked degree, 
roves about in partes of eight or more individuals, chatters more noisily 
uttering its fluty call of Whohdiee, Whoh-hee , is always on the move, scamper- 
ing along the branches, is very secretive seldom showing itself and flying very 
low across a clearance to the next cover.” 

Lanius lama, sp. n. (Plate V, Fig. 1.) 

Adult Male. (Tsangpo Valley, Tibet, September 1904.) Head, nape, and 
upper parts generally dark plumbeous much as in Lanius alyerimsis, a narrow 
line across the forehead, the lores, and a broad band through and behind 
the eye deep black ; lower rump and upper tail-coverts rufous ; wings black 
the inner secondaries and larger wing-covorts narrowly margined with dull 
white, tail uniform blackish brown, rather pale at the extreme tip ; under 
parts white, the breast, flanks, and under tail-coverts washed with rufous fawn. 
Total length about 10*10 inches, culmen 0*83, wing 4*20, tail 5*0, tarsus 1*12. 

Lanius schach appears to be the nearest ally to the present species, but the 
latter has only a narrow black lino across the forehead, the upper parts are 
much darker, it has no rufous on the back or scapulars, but only on the lower 
rump and upper tail~covorta, and has no trace of a white alar speculum. 

The other birds sent are Pica bottanmm, Turtur oriental is, Otocorys elweri, 
a young Lark which I cannot separate from Alauda arvemte and Parn$ cktertuf, 
which however, has a slightly larger bill and longer wing than typical examples, 
but without a series it is impossible to say if it can be regarded even as a 
subspecies. 

All the above-mentioned birds were obtained in the Tsangpo Volley, near 
the Chuksam Ferry, at an elevation of 12,100 feet above the sea-levei. 
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(From the Proceedings of the Zoological Society of London , 1905, T r oJ. /., Iff 
ON DOLPHINS FROM TRAVANCORE. 

By E. Lypkkker. 

(Received December 30th $ 1904,) 
t (Plate XIII.) 

For some years past all specimens of Dolphins stranded on the shore 
or caught by the fishermen in their nets in the neighbourhood of Tre* 
vandrum, Travancore, have boon collected and preserved by the officials 
of the Trevandrum Museum. This excellent work was begun by the late 
Director, Mr, Harald Ferguson, and, I am glad to say, is being continued 
by his successor, Major F. W. Dawson. In most cases careful measurements 
have been taken of the specimens in the flesh, while excellent coloured sketches 
have been made of the more important examples by Mr. C. S. Mudaliar, 
After the completion of the measurements and drawings, the skeletons have been 
prepared — some of them, I am glad to say, having been presented to the Britislt 
Musoum. 

As the result of the drawings and specimens sent to mo by Mr. Ferguson, 
I have (in addition to representatives of other genera) been enabled to deter- 
mine two apparently distinct species of the genus Turnups, of both of which 
coloured figures have been published in the " Journal of the Bombay Natural 
History Society* 00 To the one I gave the name T,fer<jmoni ; while the second 
I identified provisionally with the Australian T. r.a*ulunia . Since the publica- 
tion of the second of tho papers just referred to, I have received from Trevan- 
drum sketchos of two other Dolphins taken off that coast. The first of these 
(Plate XIII, Fig. 1 ) is one of a pair taken in the autumn of 1903 ; while the 
second (Plato XIII, Fig. 2) was captured in October 1904. Curiously enough, 
both appear to belong to the genus Tnrmps ; and, what is more curious still, 
they are unlike either of the two specimens figured in the papers referred to 
above. 

Regarding the specimen taken in 1903, Mr. Ferguson wrote to me as follows 

'* I sent, off last week a case containing the skeletons of two Dolphins caught 
here lately. They are of the same spocieB, and 1 think of tho genus Tursiops , 
They are very closely allied to, if not identical with, T. catalawa ; but they have 
no blotches at the sides, and they have a dark blue band running from the eye 
to the front of the adipose elevation, as in the common Dolphin, This band 
is much less conspicuous in the larger and older specimen, and may possibly 
disappear altogether with age. I send measurements of the two specimens, 
and a ekotch of the larger one, in which the blue line is only faintly shown.” 

• Vol. XV., pp. 41 and 408, plates B. and C. Jt muy be noticed that in the second of these 
papers no references sre made to the lirat} this isowing to the t net that copies of the 
former h*d m»t been received in Englard at the lime the latteT was written. 

f This Plate has not been reproduced bat will be found in the Proceedings of thu Zoolo- 
gical Society of London, Vol, L, Part 1, 1906. 
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The following is the description of these specimens as given by Mr. Fergm* 


Descriptive notes on two Cetaceans caught at Yillinjatn in nets by fishermen 
on October 16th, 1903, and obtained by purchase. 

Smaller Specimen. 

Ft. In. 

Length from tip of snout to the median cleft on the 
tail-flukes ... ••• ••• ••• 6 10 

From tip of snout to origin of dorsal fin ... ••• 2 8 

„ „ pectoral fin 1 8 

„ „ genitals ... 8 10 


Anterior margin of pectoral fin ulong the curve 

„ „ dorsal 

Tail-flukes along the carve 

Expanse of tail 

Boak from groove which separates the forehead 

Anus 1,1 ® l0 ° TC | oloHe together, 

Length of mouth from gape 

Groatost breadth 

„ height ... 

„ circumference 

Smallest circumference, at root of tail 

Height of dorsal fin 

Length of dorsal fin at base 

Lower jaw about half an inch longer than upper. 


6 10 

2 8 

1 8 

8 10 

4 S 

1 2 

1 0 

1 0* 

1 C 

0 bb 

5 0 4* 

to 0* 

0 10* 

0 11 

... 0 11} 

a l 

0 8* 

0 7* 

0 9* 

Colour dark plumbeous, 


paler about the sides, reddish ashy below. A dark blue band running from 
the eye to the front of the adipose elevation on both sides, one inch broad 
at the eye, taporing to a quarter of an inch at the front. Genital and anal 
regions fleshy pink. Jellyfish in stomach. 

Teeth and H - 49 and 60. 

Bib# 12 pairs, of which the first four pairs are two-headed. One ossified 
presternum and two mesosterna ; xiphisternum membranous. 

Vertebrae : C. 7, D, 12, L. 10, Ca. 23 « 68. 

Pterygoids not in contact. 

Larger Specimen. 

Ft* In. 

Length from the tip of snout to the median cleft on the 
tail-flukos ... ... ... ... ... ... ... 0 8 

From tip of snout to origin of dorsal fin ^ 8 0 

„ „ pectoral fin 1 8 

„ genitals ... 3 9* 

,» „ anus ... ... ... 4 7 

Anterior margin of pectoral fin along the curve 1 3 
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Anterior margin of dorsal ... 

... 1 

3| 

Tail-flukes along the curve 

... 1 

8 

Expanse of tail 

... 1 

7i 

Beak from groove which separates the forehead... 

... 0 

5 

Genital groove * 

... 0 

5 

Anal opening 

... 0 

M 

Gape of mouth 

... 0 

11 

Greatest breadth 

... 1 

o* 

it height 

... 1 

0* 

„ circumference 

... 3 

9* 

Smallest circumference 

... 0 

10 

Height of dorsal fin 

... 0 

8* 

Longth of dorsal fin at base ... 

... 1 

0 

Greatest circumference 

... 0 

10$ 

Smallest circumference 

... 0 

H 


Lower jaw about half un inch longer than upper. Colour blue-black, paler at 
the aide* ; beneath flashy grey. Lower jaw dull grey ; a dark blue band, aame 
as the smaller specimen, but less clear. Genital and anal regions fleshy 
pink. 

Teeth and and 63. 

Vertebrae : C. 7, D. 12, L. 16, Ca. 23—58. 

Bibs 12, of which five are two-headed. 

Pterygoids not in contact. 


The following are the particulars of the 1304 specimen 

supplied 

to me from 

the Trevandrum Museum : — 


Ft. 

In. 

Extreme length 


... 6 

1 

From tip of beak to origin of dorsal fin 

■ « • 

2 

7 * 

j> u it flipper ... 


... 1 

6 

„ „ anal opening 

• « # 

... 4 

3 

Length of flipper round the outer curve 


... 1 

2 

„ dorsal fin 


... 1 

1 

Expanse of tail-flukes 

«•« 

... 1 


Greatest height including dorsal fin 


... 1 

H 

Height of body 

• » # 

... 1 

0 

Greatest girth ... 


... 3 

3 

Smallest girth 

Lower jaw somewhat protruding. 

... 

... 0 

9 


Colour . — Upper surface, flippers, and sides of tail glistening dark brown 


abruptly passing into dull silvery grey (paling into light sea-green after skin- 
ning) on the sides : facial region paler ; underside dull pearly white; extending 
to a little behind the anal opening ; orbits in a dark brown oval bloteh, which 
gradually fuses into a tapering band running above and parallel to the bad- 
rostral groove and uniting at the angle of the (Y-ehaped> prenarial adipose 
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Novation, from which four dark faint lines diverge towards the forehead ; 
the inner enclosing a pale lappet-shaped zone which includes the narial 
aperture, and the outer becoming obsolete halfway up. 

Eyes dark reddish brown. 

Lower jow lighter than upper. 

Lips dull whitish. Fins falcate. 

Length of skull 16*3 inches ; breadth 7'6 inches. 

Symphysis much shorter than one-fourth total length of mandible. 

Teeth and ^ 64 and 53, Simple, conical, and pointed, more or less 
•compressed towards the root ; anteroposterior diameter 0*6 mm. Two teeth 
in the preraasilla}, and the first two mandibular ones, which were concealed 
in the gum, much smaller (diameter 2 mm.). 

lu spite of its being a somewhat immature specimen apparently referable 
to the genus Tursiops, which it resembles in many respects, the pterygoids are 
widely separated in the middle line, with the posterior border divergent* 

Vertebras : O. 7, D. 13, L. 15, Ca. 25 — 00. 

The atlas and axis only fused together. 

Eibs 13, the first four two-headed. 

Other characters as in T./erffimni . 

From the general characters of the specimen, the number and size of the 
teeth, the Vertebral formula, and the relative shortness of the mandibulor 
aymphysis, I cannot but conclude that its reference to 'Juntas is correct. It 
is true that in the divergence of the pterygoids it differs from the typical 
T . turm ; but since the same feature occurs in the specimen identified with 
7\ catalania t this affords no grounds for generic separation. 

In the following table are given the dental and vertebral formulae of the 
t)olphin& assigned to the genus Turstops, inclusive of the present specimens: — 

1. Tumops turm (Fabricius). 

Teeth *f — 44. 

Vertebra : C. 7, D. 13, L. 17, Ca. 27 — G4. 

Pterygoids in contact. 

2. Tuniops abmalam (Itilppell), 

Teeth £ $ *«. 62. 

Vertebra j C, 7, D. 12, L, 16, Ca. 20 61, 

Pterygoids (?) in contact, 

3. Tuniops *p. (Trevandrum, 1904.) 

Teeth U U 54 and 53, 

Vertebra : C, 7, D. 18, L. 16, Ca. 26 60, 

Pterygoid* divergent, 

4* T umops f^rgusont t Lydefcker, 

Teeth |J and *** 60 and 61. 

Vertebra : C* 7, D. 13, U 17, Ca, 24 — 61. 

Pterygoids divergent. 
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6* Turntops catalonia (Gray). 

Teeth 'H -- 50. 

Vortebrro : C. 7, D. 12, L. 15, Ca. 24 ™ 58. 

Pterygoids divergent (?). 

f>, Tursiopn paruimanu* Liitkeu. 

Teeth U 49. 

Vertebra?- -62. 

7. Turfiiopa gilH Dali. 

Teeth and Jj! 44 and 45. 

Vertebra? (?) 

8. Turaiops sp. (Trevandrum, 1903.) 

Teeth and ^ 55 and 53, or (in young) 2 J and *** 49 and 50. 

Vertebra? : C. 7, D. 12, L. 10. Oa. 23 - 58. 

Pterygoids divergent. 

In this table No. 3 is the specimen figured in Plate XIII, Fig. 2, and No. 8 
the one shown in Plate XIII, Fig. 1. 

As regards the former, it will be seen that, both in respect of the dental and 
the vertebral formula, it conies nearer to T . abwtalam of the Ked Sea than to 
any of the others ; and indeed it would tako very little (the loss of one tooth a- 
side, which occurs in one instance, the transference of a dorsal vertebra to the 
lumbar series, and the addition of a caudal vertebra) to make the two identical 
in those respects. On the other hand, T. abuaalam is said to have the ptery- 
goids in contact, or, at all events, it is not stated to differ in this respect from 
T. turmo, but I do not attach much importance to this. 

The colouring of the type, and apparently only known, specimen of 2\ abu~ 
ml am is given as follows in the original description : — 

u Upper surface of the head and body, the tail and fins, dark soa-green. Mar* 
gin of the upper lip, and entire undersurface of the body to the onus whitish 
flesh-colour ; belly with small, irregularly distributed, dark green spots. Iria 
dark green.” 

With the exception that there appears to be no white margin to the upper 
lip in the Indian specimen, this description accords well with the general colour 
of the former (especially when dried). On tho other hand, the Indian ape*- 
cimen shows no spots on the belly (which may be a character of immaturity), 
and the iris is described as brown instead of green. In point of size (that is to* 
say, in being smaller than T, lursio) the two agree sufficiently well *, and in both 
there is the same marked projection of the lower in front of the upper jaw. 
The more pronounced elevation of the region of tho bolow-hole in the type of 
T, abuaalam * may probably be explained by the greater age of the specimen* 

On the whole, I am inclined to regard the specimen under consideration as 
being the immature form of T . abuaalam , but it may be that the absence of 
spotting on the belly is distinctive of the Indian form at all ages, although 
I do not think this probable. 

• See True, Bull. U. 8. Nat. Mua, No. SO, pi, ix, (1#8W> 
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With regard to the two specimens from Trevandrum, figured in the “ Journal 
of the Bombay Society’ 1 as T. fergmoni and T. catalania t I am inclined to 
think that the former is the immature form of the latter*, despite the difference 
in the number of the dorso-lumbar vortebraij\ Now, if colour be worth any- 
thing in this matter (and if it bo not, wo have practically nothing to 
go upon), the type of fergumm cannot be identical with the specimen hero 
referred to abumlam , as both are immature specimens. Moreover, the Speci- 
mens described as fergmoni and catalania differ from abumlam (type aud 
young) by the general colour of the upper-parts being dark slaty instead of 
greenish (when the skin is dry) and in the orange tinge of the under-parts. 
Accordingly, if both the former belong to catalania (and 1 have practically no 
doubt as to the correctness of the identification of the adult), that species would 
appear to be distinct from abumlam. In addition to the difference of colour, 
it would scorn to have fewer teeth and one caudal vertebra less. 

Turning now to the specimen represented in Plate XIII, Fig. 1 it might appear 
at first that this is the adult of the one figured in Fig. 2 of the same Plate, if 
wo could assume the disappearance of the light under-parts with ago. In the 
first place, there is, however, no evidence that such a change takes place in 
this group of Dolphins ; in the second place, the specimen in Fig. 1 was 
accompanied by a younger example which had the same coloration ; and, in 
the third place, the udults of both T. abumlam and T . catalania have light 
tinder-parts, as is also the case with T. lursio . 

Accordingly, it would appoar that the Dolphin hhown in Fig. 1 of the Plate, 
which is certainly a Turnup#, is distinct from these three species. Now the 
only member of the genus, which is wholly black, with the under-parts 
somewhat lightened, is T . gilli, of the Pacific coast of North America, described 
on the evidence of the skull, and only known in the flesh by ** momen- 
tary observations, ” taken by Scammon. If this evidence be trustworthy, I 
cannot separate the Trevandrum specimen from T. gilli , so far as colour is 
concerned. 

As regards the number of the toeth, this is less in the type mandible of gilli 
which is immature, and also in an aged skull ; and it is possible that in 
the one case the full number may not have appeared, and that in the 
other some may have been lost. In any case, the difference is not very great or 
important. 

That a North-Pacific Dolphin should be met with on the coasts of India 
is little, if at all, more improbable than the occurrence there of an Australian 
form (T. catalania ). Accordingly (till evidence to the contrary be forthcoming) 
I propose to regard the specimen represented in Plate XIII, Fig. 1 as T. gilli . 

If I am right in the foregoing identifications (apd the difficulty of the subject 
is so great that every determination must be regarded as more at less pro- 

* 1 had not the figure of T. fergmoni when describing T, catalania , 

t Differences in the number of dotao-lumbar vet tebtte in several species of Dolphin are 
noticed in Mr. True’s memoir. 
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visional), we shall have the following external character® of the definable 
®pe 3 ies of Turtiopt : — 

1. Tnraiopa turtio. European Seas. 0 

Size large : 9 ft. 6 in. 

Upper surface blackish. 

Under-parts white and unspotted, 

2. Turaiopa abuaalam , Red Sea and Indian Ocean. 

Size smaller : 7 ft, in. (type), 6 ft, 11 in. (India). 

Upper surface dark greenish. 

Under-parts whitish and spotted with green in adult ; whitish in 
young, 

3. Turaiop* catalania. N, Australia to Indian Ocean, 

Syn. T. ferguHoni. 

Size about the same as last : 7 ft. 8 in, (type), 7 ft. 4| in. (India). 

Upper surface dark slate. 

Under-parts yellowishf, flecked with lead-colour. 

4. Turvop* giili. N, Pacific to Indian Ocean. 

Size, Indian specimen, 6 ft, 8 in. 

Whole surface blackish, tending to lighten slightly on the under- 
parts, with a tinge of reddish in Indian specimens. 

Whether or no I am right in any or all these identifications, the colored 
figures of the Trevandrum specimens cannot fail to be of great value in future 
researches on the subject ; and I venture to hope that the authorities of the 
Trevandrum Museum will continuo their excellent practice of sketching and 
preserving every Dolphin that may come to hand. 

•Till farther evidence, I should doubt the occurrence of this species in the Indian Ocean. 

f In the type the under-parts era said to be whitish; If the orange tint of the Trevan# 
dnm specimens is a specific character, then the nftme T, frgutoni will be available for the 
Indian form. 
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(From the Annale and Magazine of Natural History, No. XCfll, 
September 1905,) 

ON A REMARKABLE NEW SQUIRREL FROM BURMA. 

By Oldfield Thomas 

The British Museum owes to the kindness of Captain H. H. Harington, of 
the 90th Punjabis, two specimens, from the Upper Chindwin River, of a very 
remarkable squirrel, quite unlike anything we have seen before. I would 
propose to call it 

Sciurm Harinytoni, sp. n, 

A pale creamy-buff species with a huffy belly and a whitish tail. 

Size medium. Fur of back rather over 20 mm. in length. General colour 
of upper surface “ cream-buff ” along the dorsal area, the buff fading out on 
the sides, which are dull whitish. Individually the hairs of the back ore 
whitish grey basally, with a broad cream-buff subterminal band and a minute 
black point. Head creamy whitish, with a slight huffy suffusion on the crown ; 
the cheeks dull white. Ears whitish, both outside and in. Under surface, 
from chin to anus, bright sharply contrasted ochraceous buff (in the type ; the 
second specimen nearer tawny ochraceous). Lateral line of demarcation very 
sharply marked in both specimens, and in the type emphasized by a blackish 
line which ruus from the middle of the front of the forearm, across the 
shoulders, down the sides and legs to iho back of the heel. Fore limbB on 
outer side above this lino of demarcation creamy-whitish, like the flanks ; beyond 
it, including the hands and the whole of the inner aspect, ochraceous huffy 
like the belly, or slightly paler. Back of upper part of hind leg whitish like 
body ; inner side, ankles, and feet buffy like belly, rather paler on the digits. 
Tail above and below creamy buff proximally (the extreme tips of the hairs 
blackish), lightening to white terminally. ‘ 

Skull of the general proportions of that of S. Finlayeom , erythrceu *, &c., but 
there is only one upper promolar in the single specimen of which the skull has 
been preserved. This has the milk-premolar still in place, and the large per- 
manent premolar just coming up below it, but no trace of the small p* f 
which usually at this stage is readily discernible. 

Dimensions of the type (measured in the flesh) 

Head and body 250 mm. ; tail 265 ; hind foot (s. u,) 54 ; ear 22. 

Skull: zygomatic breadth 32 ; baok of postorbital process to tip of nasals 
SS'ft ; nasals 16 # 4 * 7*2 ; interorbital breadth 18 ) palate length 23 ; length of 
upper tooth-series 10. 

Ha A— Upper Chindwin River, Burma. Type from Moungkan ; a second 
specimen from Homalin. About 26° N., 95° E. ,f 

Type ,*-* Immature male. B, M. No. 5.8.11.1. Collected 14th December, 
$904, and presented by Captain H. H, Harington, 
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This very peculiar squirrel is so entirely unlike any known species that I do 
not know with what to compare it. Its pale creamy-buff colour and whitish 
tail are quite unique, while no other Oriental squirrel of its size is without the 
small upper premolar. This latter character also indicates that Scturu* 
Haring toni is n jt morely a partially alhiuistic variation of some known species, 
an explanation which its pale colour might at first sight suggest. 

Captain Harington is to be congratulated on the discovery of so striking 
a new form. 
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KEY MAP OF THE INDIAN REGION. 



THE TtKD SHOWS THK PnORARLB JH BTR1 BCJTION OF 

thk “Mouse Deer” (Tragvlit* mkmikna) 

AC(-OIU>TNO To BlANKORD. 





739 


MISCELLANEOUS NOTES. 

No. I.— THE INDIAN CHKVHOTAIN OH MOUSE-DEER 
(TRAGCLU& MEMIXNA). 

( With a Photograph and Map,) 

I send you herewith a photograph of the Indian Mouso-deor or Chevrotain, 
which I shot in the Haipur 1 >i»trict, Central Provinces, last year. It maybe 
of intercut to many of oar members, as this little animal is seldom seen and I do 
not think a picture of it has ever been published in our Journal. 

E. BROOK FOX. 

IUNKircm, ItaxuAL, :w January , 1905. 


[Mr. Brook Fox is quite right in saying that wo have never published a 
photograph of this shy little animal, but a good picture of it appears in the 
u Fauna of British India,’* (Mammalia), page 555, showing the little “ tushes/’ 
or long upper cauines, with which the male is provided. These are not visible 
in Mr, Brook Fox’s photograph now reproduced, but perhaps his specimen 
was a female. 

According to the above authority this small animal 1ms never been recorded 
as occurring in Bengal proper, Bchar, the N. W. I’., Rajputana, the Bombay 
Deccan (away from the Western Chats), Berar, or the Central Provinces West 
of Jubbulporc, Sioni and Nagpur. Mr. Blanford gives its distribution ng 
•Ceylon and Southern India, (in forests at elevations below ‘2,000 feet) extend- 
ing northward to Orissa, Chutia Nagpur mid the Eastern Central Provinces ; 
also along the Western Chats to North of Bombay. 

The occurrence of this animal in northern India requires confirmation. 

EDITORS.] 


No. II -^INTERESTING BIRDS FROM THE SHAN STATES. 

Included in a very nice series of bird skins received some time ago from 
Captain H. Wood, R.E., that he collected in the Northern Shan States, were 
two specimens of special interest. 

Ono is a male of a Rose-Finch (Carpodar.ua tiuaceu . h) that has only been 
previously recorded as occurring in Western China and this species can conse- 
quently now take its placo amongst those found in British Burma. 

Tho other is Procarduelis nrpalenms (The Dark Rose-Finch), which is known 
on the Himalayas from Kashmir to Bhutan and hus also been recorded from 
the mountains of Western China, As forming a connecting link between these 
localities, its occurrence in the Shan States is of interest. 

E. COMBER, F.Z.S., 

Hon. Sec., Ornithological Section, Bo. Nat. Hist. Socy. 

Bombay, 2(M June 1905. 
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No, III.— THE NESTING OF SOME BINDS IN BURMA WHICH 
HATE NOT BEEN RECORDED BEFORE. 

SOTHOUA BrUNNKA. 

I was fortunate in finding four neats of this interesting little bird, up at Sinlum 
Kaba (6000 feet), Bhamo District, Upper Burma, The first nest was found 
on the 30th May in a patch of reeds growing in the Government garden. The 
birds first attracted my attention by their continuous twittering while my dog 
was working in some long grass and reeds growing in a swamp. I felt certain 
that there was a nest somewhere near, so carefully marking the spot I went 
away. On returning, sure enough a bird got up somewhere, but it was impossible 
to say where, so by repeating the practice three or four timeB I was fortunate at 
last in seeing the exact clump from which the bird came out of, and so found the 
nest, which was placed in the middle of a clump of reeds and about 18'' from 
the ground and well concealed and would have been impossible to find unless 
the bird had been seen leaving. It took me a whole afternoon to finding the 
nest and shooting the parent bird. The nest was rather a deep cup-shaped 
structure composed of bamboo leaves and coarse blades of grass and lined with 
finer grass and a few horse hairs, measuring about 4" x 3$" outside and 
2" x 2" inside* It contained 3 highly incubated eggs of a pale bright blue 
measuring about ‘7 x '55. The other nests were easier to find after the birds* 
note and habits were known. As in each case they drew attention to their 
whereabouts by their twittering. I used to then mark the spot with a 
stick and go away and sit down, as soon as all was quiet I came back when the 
noise would begin again, by doing this a few times the bird would be seen 
leaving and then after a careful hunt most probably the neat would be found. 
The three nests wore found near each other on the same spur of the hills on 
the 1st of June, and were placed as follows One in a clump of thatching 
grass at about one foot from tho ground, another placed on a bramble in 
some grass about 2 feot from the ground, and the third in a patch of 
grass growing under a thorn bush, and contained 3 young birds, 3 eggs and 2 
eggs, respectively, the eggs were hard set but blowable after a few days’ water 
treatment. 

The birds seem to inhabit long grass and reeds where they creep about and 
rarely fly, they are often heard but seldom seen. I also shot a specimen 
of S'poHoli* (No* 60) up at Sinlum. This had all the habits of a tit and was 
got in the tree jungle while hunting after insects fairly high up from the 
ground. 

PvCNONOTOS XANTHOURHOtJS— ANDERSON^ BULBUL, 

(Kochin name— Kator Tor Throng). 

Sinlum Kaba is a great place for Bulbuls and I think I saw at least six 
different kinds, amongst them S. canifrom which also was breeding, JP. ran- 
tbirrhou$ was however the commonest, I was unfortunately too let® for 
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majority of birds which had ail hatched out and the young birds on^the wing, 
f however found two nests, one containing two fledglings and one addled egg 
and the other .1 hard set eggs. Both wero found it ferub jungle and placed 
about 3 feet from the ground, and were of the usual Bulbul tj pe but more com- 
pact and neatly made, 'I he eggs pinkish-white with the usual ud ai d purple 
spots and average about ‘&6"x f>8". The nests were found on the 3<»th and 31 bt 
May. Any one being up at Siulurn a month earlier ought to make a good 
collection of Bulbul’s eggs judging from the number of young birds seen 
about 

Orkicola jEKnom-— J khdon'a Bush-Chat 
Last year I saw this bird in numbers in the Upper Cuniduni District 
North of Kindafc, but failod to find its nest. This ^car T found it up hero 
at Bhamo inhabiting a swamp of k'mo grass or Briar Jungle at. the bottom 
of the Polo ground This jungle consists of patches of Elephant grass 
mixed up with a sort of Briar rose and tluiching g' ass, and almost impossible 
to work in. I marked down with small flags at lca*t half a dozen cook birds 
who shewed a great anxiety on any one going near their own particular patch 
of junglo, it was another thing to find the neats, as it was impossible to watch 
the birds owing to tho height of the gr^ss. My only hope was to try and frighten 
the bird of it* nest, but this was almost impossible as the ('< ck bud kept a \cry 
good look out and always gave the alarm when the lien bird would app« ar from 
nowhere, and very often was nover Been at all, most probably keeping hid in 
the long gross. On the 21st May I managed to take a couple unawares by 
coming quietly round a cornor when 1 saw a hen bird dart ont from under a 
bui<h. I at once marked the spot and then had the bramble# c ut away carefully. 
At last after a careful sear* h wo found the nest on the ground and completely 
hidden in tho long dhooh grass which was growing under the brambles, and placed 
about 3 feet from where the edge of tho bu*h had bet ri. Ihe nest was com* 
posed of fine grass and roots lined with a few feathers and contained four ctfg®, 
which unfortunately were on the point of hatching and were cracked all over, 
so that only the pieces could be kept. Tho eggs weio a pale blue green without 
any spots and of the same rise as those of U./t rrw. This I fancy is oue of 
the most difficult bird* to watch and find the nests of, owing to the kind of 
jungle they inhabit, I hope for better results next year it still in the e paits. 
iKTHwmu anANois and aomuingtub, the Siamese am> Coelared Mynas. 
Theso are very common birds up hero. X found a colony of them nesting 
In the sides of the Fort moat. The nests were in holes where bricks had been 
emitted and ihe majority out of roach. I found one nest of the Collared 
Myna containing four eggs, one of which is spotted with brown and very highly 
coloured, i a fact very like an English Thrush'S $gg, only the spots are brown 
instead of black. 

H* a. HAB1NGTON, Gaft. 

June xm< 

If 
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No. 1V.-ALB1NISM JN THE BLACK BUCK. 

(With an Illustration,) 

In the Society*# Journal, Vol. XVI, No. 2, there is, at page 3(»1, a photograph 
and a note on the occurrence of Melanism in the Black Buok {Antllope cervicapra). 
The photograph, which I send you, represents the opposite condition, vis,, 
Albinism. The buck in question is a full grown male with a perfect snowy 
whito coat and tho usual “ pink” oyos of an albino. The hoofs and horns are 
also curiously pale and equally devoid of pigment. 

The buck was presented by II. II, the Raja of Faridkoto to his Honour tho 
Lieutenant Governor of the Punjab, for the Zoological Gardens at Lahore, 
where it is at present confined, 

U. ,1. ROBERTSON MILNE, Major, I.M.8. 

Lahore, 17 th June 1905, 


No. V.-A WH1TK KAKAK Ott MUNT.TAC ( CERVULUH MUNTJAC). 

( With an Illustration .) 

lam sending you a photograph of a whito “Kakar” (Cervutus* muntjue) 
which is alive in the palace gardens of His Highness the Maharaja- Dhiraj 
(King) of Nepal. It is a male and said to be about 4 month# old. It ha# been 
in confinement for ovor 2 months and is perfectly healthy and well. It was 
caught in the hills overlooking the Nepal Valley, in the North. 

1 do not think it is a true albino because its eyes are dark brown, not pink, 
and th- skin of the nose and face is dark. From the description of this deer 
in the “Fauna of British India/’— Mammalia, Part II , page 533,- it will be 
seen that several variations of colouring have been observed. 

It may be of interest to naturalists to know that in a large collection of 
painting# of animals and birds now in the possession of His Excellency Sir 
Chandra Shamsher Jang, K.t) Si., Bahadur liana, the Prime Minister of Nepal, 
which was made by hi# famous ancestor Sir Jang Bahadur, and is said to 
contain the record of all the bea#ts and birds either shot by Sir Jang or for 
him by hi# shikari#, there are pictures of 5 distinct and differently colouryd 
* KAkar," viz.:- 

(1) Chestnut with dark points, i.e., muasle and leg# below knee with ixsual 
white belly and vent. This is the common colouring. 

(2) Chestnut with light points, white muzsde and logs. 

(3) Light fawn throughout. 

(4) White throughout. 

(5) Black or very dark brown throughout. 

I am informed that the white “Kikar” or “Batw*/’ a* the deer is called 
here, are uncommon but are constantly occurring, end that several have recently 
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been aeon by the State shikaris. I hope to verify this statement by personal 
observation during the summer. 

J. MANNERS SMITH, Major. 

Khatmandu, Nepal, 14t/< June 1905. 

No. VI. — WILD BOAB WITHOUT TESTES. 

Can you give me any information or explanation on a curious subject. We 
wore pigsticking at Vinghool near Ahmedabad on Thursday, 15th June 1905, 
and killed a very good boar. His measurement# were, height from heel to 
wither 29£". Tushes 2J" outside and huge upper tushes. His generative organs 
were perfect, except tharo was no sign of testes, or murk or scar where they 
had been. We cut him open but were unable to find anything at all. The 
shikaris told me that boars sometimes lost them fighting but thoro was no scar, 

I am also iuolitied to think that he had not the same fighting pluck a# a good 
boar of his size should have, as he had two opportunities of doing very serious 
damage but entirely neglected them. 

H. E. MEDLICOTT, Lieut., B.P.A., 
Bony. Secy., Ahmedabad Tent Club. 

Ahmedaiup, June \lth, 1905, 


No. VII.-- NOTE ON THE BREEDING OF THE KRAIT 
(BUNG ARCS CCER OLE US ). 

On the morning of the 24th May 1905 while the Public Works coolies were 
engaged in digging out the old masonry work of the boiler-house behind the 
Plaguo Laboratory, they came on a live snake. The snake crawled away, but 
was at once caught and proved to be a krait, probably one which had escaped 
from its oago in the Laboratory some time before. Four eggs were found in 
the earth beside the snake, and later on, while digging further another one was 
found. Next morning, a sixth egg was unearthed, which being backed, was 
opened by me and found to contain an embryo coiled up in a spiral form. It 
measured about six inches long, and had a reddish appearance reminding one 
of an earth worm No scales are to be seen and the head appears dispropor- 
tionately large. With a magmfyipg glass, however, the scales appear as 
circular bosses separated from one another by a space about as broad as their 
own diameter. One of the eggs was placed in a hole dug in the boiler house, 
and coveted over with earth to see if it would hatch out. It was examined, 
from time to time, but the shell gradually shrivelled, and the whole became 
converted into a hard solid lump. 

Two of the eggs were put in the cage ^rhere the kraiis are kept aiid covered 
with the sapd in the bottom of the cage, but they also have shrivelled up. 
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Tha krait an honr after capture became sick, and vomited half a dozen 
newly born rats, 

W. B, HANNERMAN, Lt.-Col„ LM.S. 

Flag uk Research Laboratory, Parel, 

Bombay, 27 th June 19U5* 

No. VIII— ADDITIONAL NOTES ON THE BIRDS OF CHITRAL, 

Referring to my notes on the birds of Cliitral which appeared in Eo. 1 of 
this Volume, p. 44-64, I have now to make the following corrections and 
addition : — 

For (CIO) P rutin col a mnura, the Indian Bush-chat, read (008) Prattncolix 
cap at a, the Common Pied Bush-Chat, 

Add (610) Pratimola maura, the Indian Bush-Chat. 

I obtained one male only of this species in the Golan Valley in May at 6,000 
feet. 

Add (638) Chi march ornU Uucocephulus , the White-capped Red-start. 

Common in summer from elevations of 7,000 feet to 12,000 foot along the 
banks of streams and rivers. 

Add (716) Tharrh'iietmitrltpilariH , the Black -throated Accentor. 

Only two specimens were obtained in the Bimboret Nullah at 7,000 feet on 
27th March, 

Add (757) Propamr grandi » , the Hod-maniled Rose-Finch. 

Fairly common on the wooded ridges from 7,000 feet to 9,000 feet duriug 
the end of April and the beginning of May, 

Add (800) Emberha luteola, the Red*hoadcd Bunting, 

Arrives on its northward migration towards the end of March, 

H. T, FULTON, Oapt. 

Fategakii, July 1905. 


No. IX. — NOTE ON A CURIOUSLY MALFORMED HEAD OF 
* HIMALAYAN IBEX (C A FRA StMltlCA), 

( W itk an Illustration ' ) 

The head was found by one of my assistants, Mr. Waller Senior, in the 
bottom of a nullah in Lahaul. about 1892. The animal had evidently died 
on the higher ground and its body had been brought down among a lot of 
avahnehe debris, on examining it will be seen tha* the abnormal growth of 
the right horn has absolutely closed the jaws. The jaw bone has got fractured 
-at the back, b it when first brought in, the teeth were absolutely tightly closed. 
The young animal must, have had a hit on the horn which started the oroeked 
growth and as it grew, it gradually closed the jaws, till finally the beast died 
^>f starvation. What is so remarkable is that Afte ere atu relived till the Jawt 
were otoae ehui, The growth of such a horn must be a stow one so thjfct for 



MISCELLANEOUS NOTES. 74« 

some years the animal must have be*n able to Bupport life with the very 
smallest motion of the jaws. It will be seen that the lower jaw where it reals 
on the horn is slightly worn away. 



There i« a further abnormal growth in the shape of the remains of a 
small additional horn attached to the left born. Possibly this grew on account 
of the disturbance to tbo system caused by tho accident to the right horn. 

I am glad that the curiosity will find a safe abiding place in the Society's 
collection. 

ST. GEORGE GORE, Oon., R.E. 

London, 1th June 1 1905, 

No X.— A POSSIBLE CASE OF HYBRID BREEDING OF SHRIKES, 
v Yesterday I disturbed a Lamm erytkron<xtm (The Rufous -backed shrike) 
from its nest, which appeared to me at the time to be far more like that of 
iThe Bay-backed Shrike), 1 climbed to it, and: whilst at the neat 
utid c|||j|||''(The Bay-backed Shrike k , both 
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coming ori to tho tree in which I was, and loudly proclaiming their excitement. 
The nest contained only throe eggs all of which woro well net. I have no moans 
of measuring these eggs at tho house where I am staying for the present, 
but hope to 8e «d you dimensions later. They appear to me to be somewhat 
larger than all the eggs of L. villains I have seen. 

ARUNDEL REGBIE, Major, 

Kith Rajputs, 

C awn poke , l6//i July 1905. 

No. XI.— THE EGG-LAYING OF EUDYNAMIS HONOR A TA 
(THE INDIAN KOEL). 

1 havo never found more than two oggs, or young, of the Eudynamh 
hunorata in any one nest until this jear, when that number has twice been 
exoooded, Tho first occasion — HO t h May— I took four of theao eggs and 
two of Comm tsplendew /.The Indian House-Crow*) from the nest of the latter 
mado in quite a young mango tree at the roadside close to the Native Infantry 
Hospital, Cawnpore, 

Tho next instance struck me as being so extraordinary that 1 write this 
note to find out if it is so or not. On the 12th July, in a mango tree right 
out in the couutry — some ten miles from Cawnpore, my climber in my 
presence, took from the nest of Corvus spUndsns (Tho Indian House-Crow) 
one fresh egg belo ging to the crow and no less than eight eggs of the 
Koel. Those were considerably varied in size, shape and colour, three w*ere 
fresh, and five set in varying degree. The crow was on the nest when 
my man climbed up, and while he was at it the male Koel appeared on the 
scene aud flew round aud round him at very close quarters, evidently in great 
excitement. 

In this connection I may add that my servants on whom! can depend, inform- 
ed mo on one occasion this year that they had seen a Koel slip into a crow's nest 
in a tall Millingtonla tree near my well, and throw out a crow's egg which 
they showed me in the shape of a shell-sprinkled patch on the ground. 

ARUNDEL BEGBIE, Major, 
lfith Rajputs. 

Cawnpore, \&th July 1905. 

[This was probably an instance of several koels laying in the same crow's 
nest— Ei>.] 

No. XII.— BREEDING SEASONS OF BIG GAME. 

The Brown Beau (Vmva Aitcfva). 

In No. 12, Vol, XYI, of tho Journal, page 384, (Miscellaneous Not© XXI,) 
Major Burton, with reference to bears, puts the question, u But could they 
have been born during hibernation ? ” With reference to the Russian brown 
beaL any rate, I can answer, Yds ! 
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Home yearw ago, in lluHsia 1 obtained three little hears not more than two 
or three days old. I have not here a note of the exact date, but I believe it 
to have been the 1 1th of Jauuary, arid in any case it was during the first 
half of the month. We turned the niothor out of her “ Berloga/’— she was 
very unwilling to leave— and there lay three little cubs, which I took but 
failed to rear. 

I understood from the peasants that winter was the usual breeding season. 

D. B. THOMSON, Ma,jok, I.A. 

London, WthJuly 1905. (Retired). 

No. X III.— FOOD OK PUKDACEOUS FLIES, 

I send a box with several large flies and shall be glad if you can tell mo 
what they are ? 

Last night after heavy rain there was a largo flight of flying ants at about 
9-30 p.m. After the swarm appeared we heard a loud humming noise and 
went out into the veranduh to boo what it was and found these flies in swarms. 
We at first thought from the noise, until wo caught some, that it was bees 
swarming, although it was so lato at night. We found these flies Wore hunting 
the flying ants, regularly hawking at them in the air. When a fly seir.id an 
ant it procoedod to devour the soft hind quarters. 

This swarm was noted all over our quarters : every house our Officers were 
present in at that time reported thorn. 

We nono of us have over come across a case like this during our service 
in the country, and would bo obliged if you could give us any information 
on the subject. 

K. E. N ANGLE, Cai*tain, 

Taubund, Secunderabad, 06th Berar Infantry. 

18 thJuly 1905. 

No. XIV.— NOTES ON BIBBS’ NESTING BOUND QUETTA. 

My lines are now cast in Quetta, which from a birds’ nesting view, atiits me. 

I have been enabled to add several now apocics to my collection, amongst 
which are some not mentioned by Oates in his “ Nests and Eggs/’ 

Before proceeding further, I must acknowledge the groat assistance I have 
obtained from the “ Notes on Birds near Quetta,” contributed to our Journal, 
Vol. XI V, by Captain T, E. Marshal), E.A. 

For the benefit of any of our readers, who may not know, I would explain that 
Quetta is situated in Baluchistan, on the N.-W, Frontier and not far from the 
Afghan border. The country is excessively bare, consisting of considerable sired 
valleys, over whioh rugged hills keep watch. Herei nnd there a few oases and 
g*een places occur, where some trees may grow, but the general aspect is barren, 
with next to no vegetation, save scrub. Quetta itself lies some 6,600 feet above 
sea level, while the surrounding bills may be anything from 7 to 11,000 feet. 
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The winter is very severe, snow lying on all the hills and falling in tjnetia. 
It also freezes hard. Spring and aintimu are dolightful. The summer is cool 
compared with India, but the buu strikes one as uncommonly hot. Spring 
is the breeding season. In a spot Much as ibis, with so varied a climate, it c«n 
be readily understood that nearly all the birds arc migratory. Some come 
here to b w eed, others to winter. 

As 1 did not arrive here till the end of March, the commencement of the 
season, I was considerably handicapped both by having to settle in and io 
learn the country and haunts of the birds. I hopu next year to be in a better 
position to do more. 

CoocotkrauBtes humii iIIumt/h Hawfinch). I have found this bird very 
common since I have been here, but I cannot say whether it winters. The 
first nest I found was on the 24th April 1005. It was placed in the stoutish 
fork of a small troe agunst a small stone, which had somehow got 
wedged in, and was about 10 Feet from the ground. The exterior of the 
nest consisted of bents, grass, small twigs and sticks, rather flimsy, the interior 
being lined with cotton, wool hair, etc., welded together, almost to the consis- 
tency of felt, forming a compact, deepish cup. It contained 5 fresh eggs of a 
very light Cambridge blue, thinly speckled or spotted with blackish end dark 
brown spots. When fra«h, the yolk can be soon distinctly through the shell, 
which gives the eggs an opalescent tinge. When blown the blue is deeper. 
After this I found several more nests similarly situated usually in roadtide 
trees, where they are easily seen, no attempt being made at concealment The 
nests are rarely placed beyond hand reach. Five seems to be the complement, 
though on one occasion J obtained six eggs from one nest. The bird being so 
common here, it seems curious that it has never been found nesting before, or 
vatber reported 

Oalerita emtata (The Chested Lark). Very plentiful here. On the 26th 
April 11105, 1 found my first nest, after this I catne on many. The birds seem to 
coop out a hollow first, which they afterwards line with roots, gras#, hair, etc., 
the situation selected is very similar to those of all larks, in a tussock 
of grass, at the foot of a shrub, etc. In order to deceive one and lure one 
away from their nests, they sometimes feign being wounded and flutter on the 
ground before one. Four is the complement of eggs though I bate taken fit© 
in otie cltttch. 

Saxicol a haM'ina (Tuk Ibabkldinic Chat). Plentiful and most obtrusive 
round Quetta in the spring. This pretty little bird forces itself on one’s notice 
by its tatties when love- making. The male becomes ecstatic. He rises in the 
afr a short distance, droops his wings, arches bis back, spread* hh ted, dW 
paying a large white patch over the rump and then flutters slowly id ttv0> 
ghjUUd, uttering a must peculiar love song and alighting on a ail e usualty itfMWP 
ab^te its surroundings, I spent many an hour watching them before 1 meeting 
wltlETsuecess. They nest down, what took like, ifct-holw, there is noWng to 
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indicate which hole may contain a neat, consequently they are difficult to find 
unless while actually building, as they seem uncommonly wary and possessed of 
much patienco, that is no mutter how long you may wait, they will not enter 
thou* homos, However on the 7th May I found two nests One contained young 
which I did not open, as it was useless. The other contained ft hard sot light 
blue eggs, which have made bad specimens. In the one I did not open, 1 got 
ft hard sot eggs on the 2nd .Tune, from this I infer they have two or more 
broods a year, utilizing the same nests. On digging up one or two nests, I 
found that oil the main channel, there wore 3 or 4 passages, at the end of one 
would be tlu* neat placed in an enlarged chamber ; whether the male uses the 
others I do not know. They do not appear to object to lodgers, as out of one 
ol* the side passages I turned out two tpads and a dung beetle ! '1 he nest is a 

pad of hair, wool, co'ton, feathers and any soft material, in the middle of 
which is a depression for the eggs. The nest contains very much the same 
material as that of the tit. I hope next year to meet with considerable success 
as the bird is so numerous. 

Ihrumlo rustic n ( I HE H WALLOW ). Very common in spring and summer. 
Builds freely in houses, mostly those of natives, who do not like them being 
molested, I got two nests on 6th and 23rd May 190ft, with 4 flesh eggs 
each. 

.1 apuisto (Till KuuonrAN Bi;e Evir.tt), T noticed these birds first 

m April haunting the railway line and sitting along the telegraph wires. 

Provided they remained, I whh sure they would breed. At this time J noticed 
several holes which looked much like those they nest in. The first nest 
l opened on the 10th Muy : as it only contained two fresh eggs, I waited till 
the 14th idem, when I obtained ft, each containing f> eggs, some fresh, others 
in different stages of incubation. Ou the loth I took two more, one with 6 
incubated and the ether 2 fresh eggs. After this 1 did not trouble about them. 
The nest holes wore excavated in steep perpendicular banks, the passage being 
opened up into a chamber at tho and, in which wore strewn countless remains 
of beetles and winged insects on which the eggs were laid or rather embedded. 
I took out hands full of this debris. One fact l noted was that, in every 
instance but one, the nest faced to the cast, although equally suitable banks 
facing west were available. J think this may be to ensure ooolness. The sun 
becomes peculiarly hot here during the day, and towards tho afternoon when it 
is declining to the west, it is well nigh unbearable. I can think of no other 
reason. The beat method to dig out the nests is to place a thin cane in the 
passage : this indicates the Hoc to bo followed, which it is very necessary to know 
as they are from 5 to 6 feet in depth. In* nearly every instance the female 
was on the neat, but I always let them out. In one instance I caught one which 
was buried in tho passage : she had evidently teen trying to escape. After 
examination I lot her go. 

Ilypolati r#mti TmfiB-WAhBL#a). Mr. Doig found this bird breed- 

login Sind, ao it is not surprising to find it here* It fteem e common in the 

n 
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spring, showing a partiality for the shade and coolness of lucerne fields, On 
the 10th May J came on several nearly completed neats, and on the 14th took 
some 1 4 containing 4 fresh eggs each, except in one or two instances when 
there were f>. The breeding ground was a field of lucerno hedged round by 
thick rose bushes, in the forks of which the nests were situatod and although well 
concealed by the thick foliage, by parting this the nests are easily seen. These 
are compact, cup-shaped little structures, consisting of sticks, grass, roots and 
fibres, warmly lined with wool, hair and such Jiko soft material, while a few 
contained feathers. 1 found most of the nests in tho rose hedges on the 
northern and southern borders : this, I think, is duo to the fact that the 
eastern and western run parallel and dose to a railway and road respectively, 
and are consequently more liable to disturbance. After this haul 1 took no 
more, 

Saxicola picata (The Pied Chat). Fairly common I only succeeded in 
finding two or three nests late in May and early in June with young. The 
nesting sites and nests are very similar to those selected by the Indian Black 
arid Brown-backed Kobins ('J'fta/nnobia fulicata and cumbaiemu), r'tr;,, in holes 
in walls, under tho eaves of houses and among rafters, I thought I was sure 
to come on many, so did riot bnthor about thorn. I shall pay them more atten- 
tion next year. 

Pratincola cap rut a (The Common Pied Bush-Chat) is quite common, but 
as I have obtained their eggs in India, I have not troubled over them, although 
I have come on a nest or two. 

Anthm wniH* (The Bkown .Hook-Putt), This bird scorns common at the 
foot of tho lulls round Quetta. On the 1 3th July I found two nesta, one 
situated in a small bush, well built and concealed, very lark-like, which con- 
tained ?> eggs just hatching, the other was rather untidy, built under a 
projecting rock, with no cover. This was beiug built, ho I hoped to get a 
good clutch. On visiting it n week later, to ray disappointment I found it 
deserted. I hope to do better next year. 

Lanim erylhronotus (The Rufous-backed 8huikk) is common and breeds 
freely, but as I bavo their eggs, I have not troubled over thorn. 

Pamr mantauuH (Tiie T bhe-S r arrow ). Common and breeds, Habits 
similar to those of the common sparrow. 

About the middle of May 1 noticed large flights of the Robk-COJ.oukej) 
Starling (Pastor roscun), better known as tho * Jowari Bird/ winging their 
way West, morning and afternoon ; during the day they appeared to rest, I 
never saw one flight going Fast. 3 have soeu a few stragglers about lately, 
but I am watching curiously to see whether they will return to India by this 
route, and when. 

U. M, BETHAM, Majoii, 

The lOlat Grenadiers, 


Quetta 3rd August 11)05, 
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No. XV. — WILD DOGS HUNTING. 

1 shot a wild dog ( Cyon dukhmeim*) the other day. I had just before shot 
a black bear and was waiting on a ridge for another small ravine to be beaten 
up to me, when I heard a pack of dogs on the ridge of the nala behind mo 
giving tongue — a sort of yapping bark. I cannot way that they wore in full 
cry, but they wero evidently hunting, probaby after “ Thar ” (Tho Himalayan 
Uoat-antolope or Serow) or i( Kakar '* (Tho rib-faced or barking Door), marks 
of which J had seen on that hill the day before. As regards the question of 
the wild dog giving tongue when hunting (see page 145, ** Fauna of British 
Iuclia, 1 * Mammalia) I should say they might ‘ open * when they first strike a 
trail to collect the pack and thereafter run * mute ’ till in view', 1 certainly 
should not have seen the dogs unless I had heard them two or three times, as 
my back was turned and my attention in another direction, and it was the 
second or third time they gave tongue before T saw where they were working 
through the bamboo jungle and trees on the opposite hill. 

.T. MANNERS SMITH, Ma-iok. 

Nr,»*AL, Jnlff 28/A, 1905. 


No. XVI —FOOD OF THE "MUSKRAT OK THE GllEY SHREW 
(I CROCIDURA CCEIWLEA ). 

Lately we have been troubled by having our young guinea pig sucklings eaten 
by rats. 

By careful watching the depredator has been found to be the “ Heavenly 
Shrew.*' hitherto considered a harmless insect feeder. * 

The method of procedure was for the shrew to get under the cage and to 
attack the young ones through tho moshes of the wire-netting bottom. In this 
way the legs were eaten off and even tho inside cleaned out of tho little beast, 
sometimes little being loft but the skin. A shrew has twice been caught in the 
act, and w« have lost between 20 and HO guinea pigs in this way lately. 

The available literature on the subject certifies to the fact that the usual food 
of the muskrat is cockroaches and other insects, but a few instances of other 
victuals being eaten are recorded. 

Thus Storndale in the Mammalia of India quotes a correspondent of The Asian 
from Ceylon who gives an account of a Muskrat attacking a largo frog, 
and holding on to it in spite of interference. 

He also quotes McMaster as certifying that these shrews eat bread, and as 
having disturbed one evidently eating part of a large scorpion. 

Blanford (" Fauna of British India, ” Mammalia) says that “ the food of this 
shrew consists mainly of insects, but meat is ooo»*ionally eaten by it.*' He 
also adds that it has been accused of eating rice and pulse, but experiments by 
Anderson disprove this. 

Notes on the food of the Muskrat will bo found in our Journal, Vol. X, 

% 830, and Vol, XIII, p, 609. 
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The first note is by Mr. Wasey from Marmagao, describing the capture 
of a bull frog. He notices the eagerness of the shrew to recapture the frog 
when separated, and the ultimate removal of its dead victim. 

The second note is written by Major Trail, l.M 8., and describes the finding 
of a toad, under the steps of the Residency at Baroda, in the grip of a muskrat. 

The shrew had it between the eyes and was holding on like a bull-terrier. # 

The remains of other toads were f ooud in the same place. 

It would appear therefore that occasionally the shrew departs from his diet of 
insects, and takes to flesh eating. 

W. B. RANNERMAN, Lt-Ool.. I.M.S. 

PlaUUF. Research Laboratory, 

Par el, 1th August y 1905, 


No. XVII. — DOUBLE-HEADED SNAKES. 

With reference to a note on Double Headed Snakes contributed by mo to this 
Journal (Vol. XVI, p. 1187), 1 have just acquired a very interesting paper on 
this subject which appeared in the Transactions of the Wisconsin Academy of 
Sciences, Arts and Letters (Vol. XI 11, Part II, 1901) by Mr. K. H. Johnson. 
The writer gives skiagrams of 13 specimens collected from various museums in 
America, and refers to 17 other instances of this abnormality culled from 
literature dating as far back as 1640. 

As the magazine in which this appears probably does not come under the 
notice of the majority of our readers, a few excerpts from this very complete 
paper will doubtless prove interesting. 

In all the 30 casos the cephalic extremity was reduplicated, and in 3 of these 
the caudal end was also bifurcate. 

Three examples occurred in individuals of the same brood recorded by Mitohill 
in 1826, and 2 of these were reduplicated posteriorly. 

The vertebral division, judging from the skiagrams, is always considerably 
more extensive than is indicated by the cutaneous attachment, and this wa* the 
case in the Fyzabad specimen I recorded. 

In 3 of the 13 specimens the skulls were conflueul posteriorly, and in the rest 
the heads and necks were distinct Separate heads and necks are also the rule 
in the other cases cited, but figures cannot bo ’quoted owing to some of the 
descriptions being insufficient. In 2 of the 3 examples with confluent skulls, 
the apposed parietal shields are blended into one, but in the third this point is not 
manifest, lu 3 of the 13 specimens the skulls are malformed, the lower jaw or 
eyes or both being deficient. 

In 2 of the 13 there is an angular vertebral projection as in the ®y*abad 
specimen, but the skiagrams show that this projection does not occur at the 
exact site of the vertebral blending, but at some little distance behind 
The most extensive reduplication of .the 13 shows 67 cervical 'vertebra) on 
one side and 72 on the other, but the specimen recorded by Redi in lOfli is 
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bifid to the middle of the back, and in this there are two oesophagi, lunge, 
stomachs, hearts, and livers. 

The most remarkable specimen, however, iw that recorded by Wyman in 1803 
ia which both cephalic and caudal extremities are double, and there are two 
vertebral columns provided each with their distinct sets of ribs and organs. 

Only 4 of the 13 specimens Mr. Johnson examined are recorded as embryos 
or young. 

F. WALL, O.M Z.S., 

Captain, I. M. 8. 

McSSOOKIK, 21^ August^ 1905. 

No. XVIII.— ACCIDENT TO THE YOUNG OF THE INDIAN 
CLIFF-SWALLOW ( HIHUNDO FLUVICOLA). 

I see in the last issue of the Society's Journal a not© by Major Begin© 
stating his discovery of dead young birds in the nests of lUrundo tfuvicola 
(The Indian Cliff-Swallow). It may be of interest to him and to others to 
know that I found the same thing on the Nerbndda River on April 9th, this 
year. The dead birds were fully fledged or nearly so, and consisted of bones 
and feathers. I saw no maggots as Major Iiegbie did, but very likely they 
had been eaten in the same way. I saw 15 or 20 young birds in this state 
in the whole colony of 80 to 100 newts. 

MARTIN YOUNG, M.B.O.U. 

(1st York and Lane. Regiment). 

Muow, C. I., 20/A August , 1905, 


No. XIX.- LADY AMHERST'S PHEASANT JN BURMA - 
A CORRECTION. 

Since writing my note on the occurrence of Lady Amherst’s Pheasant 
{Chrywlophu* amhertt(i<r ) in Burma that appeared on p, 512 of this Volume, 
Mr. E. W. Oates has drawn my attention to a pro viouw record of it that ho 
referred to in the appendix to the second part of his “ Manual of the Game 
Birds of India, ” Therein ho wrote, p. 497 : M Quite recently a male specimen 
of this species was obtained on the Rurmo-Chiuese frontier by one of the 
officers attached to the Boundary Delimitation Commission. This bird was 
forwarded to Mr. Rowland Ward, who sent i( to the Museum of Natural History 
for inspection, and thus it came to my knowledge. I understand that it was 
shot on the frontior either in the Myitkyina or the Bhamo District.” 

Although this somewhat indefinite record was sufficient to establish this 
pheasant as an “ Indian ” bird, the detailed fecord of the specimen obtained 
by Lieutenant Van Someren is none the less interesting, 

E. COMBER, F.Z.8. 


Bombay, Uk 8*ptmb*r t 1905. 
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No. XX. — SflOOTJNO) NOTES FROM THE t'ENTK A L PROVINCES. 

I send you the following extracts from my diary kept while shooting in 
the Central Provinces during last April and May. 

1. While strolling in the jungle about * unset I was attracted by monkeys 

swearing, ” On going towards the sound I came on an old monkey (Languor) 

just killed by a panther. The panther slipped into a nullah before I could 
get a shot. An old Korkoo shikari told me he had seen a panther catch a 
monkey in a tree, the panther holding on to the branches bv one fore paw as 
he did so, and then hauling the monkey up. 

The monkeys which had attracted my attention to the panther, left oiF 
swearing when I came tip and went quietly away. 

2. While walking down the bank of a stream one evening looking for 
tiger pugs 1 noticed the smell of a dead animal close to me. Following 
up the smell I came on a tiger cub which bad apparently been dead three or 
four days. It seemed to be about five months old. The body was hidden in long 
grass and covered with loose grass which looked as if it had been cut with a 
sharp implement. 1 then wandered down the stream, and within about sixty 
yards came on the perfectly fresh marks of a tigress (by the pugs) ; she had 
apparently only moved of! while we wore looking at fhe dead cub. The tracks 
were still wet where she had gone out of the stream. The body of the cub 
was too decomposed to see if it hud been injured. 

b. Some four miles from the place referred to above, ] came on a regular 
tiger lair with the hair of a black bear spread all over the place. The boar 
had evidently found a meal for a tiger or tigers, 

4. A large tigress and cubs lived near this place at the time of my visit. I 
tied up for them, and had a buffalo killed one night. On our way to the kill early 
next morning we tracked the tigress on a jungle road for a long way, then 
lost the tracks fora hundred yards or so and came on them again. Looking 
round where the tracks left the road we saw’ a large stag sambhur (in velvet) 
lying dead under a rnhowra tree, and evidently freshly killed. The tigress had 
apparently seen the sambhur from the road feeding on the fallen berries, had 
turned oh! t.o kill him and then gone ou without eating any of the flesh. Pro* 
bably she had previously killed my buffalo. There were several marks on one 
hindleg about the hock where she had apparently first caught the sambhur with 
teeth and claws but the leg was not broken ; there were also the usual teeth 
marks on the neck. The tigress was a large one, she measured eight feet nine 
inches round the curves and sixteen inches round the forearm. This may 
prove of interest in connection with the notes from Burma on tigers ham- 
stringing their prey before killing which appeared in the last volume of the 
Society's Journal. 

5. 1 came across a panther one evening, but could not get a shot. We tied 
up a buffalo that night and ho killed it. I had intended sitting up for him 
behind a screen of bushes and grass but circumstances prevented me. The 
night I should have sat up, a large male tiger carried off the panthers kill 
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about three hunt] red yards and ate ii. Another night the same tiger carried 
off and ate a buffalo which I had tied up for him the night before, but which 
unfortunately had fallen over its rope and strangled itself. I found the buffalo 
in the morning just dead and absolutely untouched by any animal, nor could we 
wee any tracks of an animal near it. We covered the carcase with grass for 
the day and uncovered it in the evening. The tiger came that ni«ht, broke 
a very strong rope, dragged the buffalo away about a hundred and fifty yards, 
and ate a good deal of it. The panther left the jungle after the big tiger came. 
At any rate we could find no trace of him. 

F. W. CATON JONES, Liet ivCo],, Hill.t'. 

NaHMCAHAD, ItAJI'irTANA, Atigunt 21k/, mu. 

No. XXI,— NOTES FKOM NEPAL. 

(1) On the 3rd of August this year a tigress, which was horn here in June 
1895 and had been kept with another tiger of the same litter, gave birth to 4 
cubs. The tiger resented the appearance of his family and devoured one of the 
cubs, but was then separated and placed in another den. Since then the tigress 
and three remaining cubs have done well. Tins is the first, time this pair of 
tigers have bred here, 

(2) A pair of ostriches belonging to His Excellency Sir Chandra Samsher 
Jang, 0. S. S. I,, Prime Minister of Nopal, have also this year re art d a brood. 
Ostriches have been kept in Nepal for a number of years past, but 
though eggs have been freely laid, no further progress in propagating the species 
has resulted. His Excellency, however, took a personal interest in the matter 
and caused a large bod of sand to be made in the enclosure in w hich the birds 
aro kept. The female began to lay in February and on the 2 Mb the tenth egg 
was left to see if they would sit ; nine more eggs were laid, and the male bird 
took over the duty of incubation, the female keeping on the alert as if on guard. 
Three eggs were hatched on the 2nd of May, four on the 3rd, and three on the 
5th of May, 

Uufortunately a heavy storm accompanied by furious rain drowned or other- 
w T hc did to death 3 of the chicks The rest have thrived splendidly and are 
now strong healthy birds well over 3 feet high. The ostriches aro fed on pieces 
of cabbage chopped up, gram, wheat and rice, and are given plenty of sand 
which they swallow freely with their food. It is a peculiar habit in these 
birds that as soon the parents discharge any droppings, the young birds run up 
and swallow them. 

(3) In Juno a youug Magpie Bobin {Cupspchus §a ularU), one of two we 
were bringing up by hand, was killed in a strange way. The two little birds 
were sitting out on a patch of grass in the open/having been let out of their 
cage to feed, when a swallow made a sudden swoop aud struck one of them a 
fierce blow on the head, from which it succumbed shortly after, 

J. MANNKK8 SMITH, Majok, 
IChatmanou, Nisfal; Ul September , 1905. 
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No. XXtl.— TIGERS HAMSTRINGING THEIB PHE V BEFORE 

KILLING. 

With regard to Mr. 0. W. Allan's note and query on the above subject, in 
Vol XVI, No. 3 of our Journal, 1 may state that 1 have myself noticed and h&ve 
also been told by herdsmen, that when attacking a camel, a tiger invariably 
hamstrings it first by seizing its hind legs. As soon as the animal is down, 
however, he makes for its throat and kills it in the usual way, before drinking 
its blood. This practice first came to my notice in the Danta State, North 
Guzerat, I havo seen the remains of a good many cows and buffaloes killed 
by tigers in the same district, but it is only in the case of camels that J 
havo found hamstringing resorted to, for the simple reason, I imagine, 
that the latter’s throat is difficult to reach, when it is standing up, probably 
grazing. 

L. L. FENTON, Likut-Colonkl. 

Kami miu, 2 tul September, 1 905. 


No. XXIII.— CURIOUS LND OF A DRAGONFLY. 

A few days ago my attention having been drawn, by my dog, to a large 
dragonfly struggling on the ground in front of ray tent, I went to examine it, 
thinking my dog must have in some way or other injured it, but I was surprised 
to find, on closo examination, that it was in the clutches of a hornet which had 
hold of the upper part of its body and seemed to he stinging it all over the 
latter as fast as it was able to do so. The dragonfly was quit© powerless in 
the hands of its onemy and could only flutter on the ground, On my touching 
the hornet several times with a small piece of stick, it very reluctantly left its 
prey and flew right away. The dragonfly was, however, quite done for and 
uuablo to fly away or even move from where it wbb lying, I left it where it 
was, to see if the hornet would return. This it didin a few minutes and at 
once alighted on the dragonfly. Having evidently satisfied itself that it waa quite 
crippled, it deliberately set to work to cut up the body with its sharp nipper*. 
In less than a minute it had amputated about 1$ inches of the tail-end of the 
body, with which it flew off, but where, I w'as unable to ascertain. It returned 
again, and while engaged in amputating another part of the unfortunate 
dragonfly’s body I captured it and placed it in a box with the now defunct 
dragonfly for future examination. I am aware that hornets are very fond df 
carrion, but had no idea before that they preyed upon insects of any kind. 
How the hornet had captured the dragonfly I have no idea, but quite possibly 
on the wing or when seated. 

h. u FENTON, Iii»UT,-0oL0HBL. 

Kashmir, 2 nd Ssptembsr, 1905. 
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No. XXIV. — TIMERS HAMSTRINGING THEIR PREY BEFORE 

KILLING. 


During the hot and cold Reasons of 1904-05 I know of half a dozen domestic 
buffaloes used in timber work beiug hamstrung. Since the auimals were 
in no caso killed, I put this down to panthers, but after Boeing Mr. C. W. Allan's 
note on this subject on page 409 of the last number of the Journal, J have 
now no doubt that tigers were the cause : as the herder was generally near and 
drove the buffaloes to shelter. 


S. B. BATES, f.z.s., Ac. 

Mansi, Rauia District, 

U. Burma, 30 th AimjukI 190ft. 


No. XXV. — A CONGREGATION OF BRAHM1NY KITES 
{II A LI AST UR INDUS). 


Mr. Donald's note in the August issue (No. 3 of Vol. XVI) of the Journal on 
“ A Congregation of Harriers’' reminds me of a Bomewhat similar occurrence 
which 1 witnessed on the Pikkili Hills in the Salem District last April. My 
camp w'ns pitched about 100 yards from the village of Pikkili close to a clump 
of large tamarind trees and three or four more of the same trees stood together 
in the middle of the village. On the evening of my arrival just after sunset, I 
uotioed a number of Brahminy Kites flying towards the village and settling on 
the higher branches of both clumps of trees, and as more were coining in a 
continuous stroam from the same direction, I began to count them. I counted 
over 300 hut they were now arriving so rapidly it was impossible to continue. 
In about half an hour they had apparently all arrived and in that time at least 
300 more must have come. They were quite silent but very restless until it 
was quite dark. A good many birds wore in immature plumage but no other 
variety of Kite was present. 

A couple of Jungle Crows (Cortma macrvrh yachts) were nesting in one of the 
trees and the anxiety they displayed when a Kite approached them was Very 
amusing, but they successfully defended from intrusion a space of a dozen 
yards or so from the nest, 

I remained on the spot for three days and the same thing occurred every 
ovoning. They had all disappeared before sunrise, but I was never early enough 
to see them go. I could not ascertain from the villagers, who were a particu* 
larly apathetic lot, how long before the kites had first arrived, but the state of 
the ground below did not suggest a very long period and in all probability the 
crows were the first tenants of the trees. At any rate the fact is perhaps worth 
recording that over 000 Brahminy Kites were in the habit of roosting on the 
same spot night after night, 

R. FOULKE8. 

(Madras Survey). 


Coimbatore, 


19 # September 1905 . 

n 
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No. XXVI,— THE FOOD OF KINGFISHERS. 

Ia it usual for Kingfishers to oat Frogs ? 

Some time ago I saw one of the larger Kingfisher* dive into a stagnant pool 
and bring up a large frog with which he retired to n neighbouring bough and 
apparently enjoyed. 

S. B. BATES, f.za, &c, 

Mansi. Kapha District, 

W. Burma, 

30 th Auguni 1905. 

'JKingfiahors in this country appear to be almost as omnivorous as toads, and 
u Eha” on page 46 of his u Common Birds of Bombay*’ mentions how this white- 
breasted Kingfisher ( Halcyon f?wyrwe«#/«)foedH on frogs, water insects, crabs 
&c., and even swallows small birds whon kept in an aviary. We havo cer- 
tainly seen them dive on to dryland and capture lizards (Caloten versicolor'). 

EDITORS.] 

No, XXYI1.— FOOD OF SNAKES IN CAPTIVITY. 

On the 9th July last a phoorsa (Echitt caritiata) kept in captivity in our 
Museum swallowed another phoorsa which was in the same cage. The vic- 
tim was only slightly smaller than the other viper and the following day as the 
meal was apparently too large it was disgorged. It ia sometimes difficult to 
obtain sufficient proper food (mice, &o.,) for such small vipers and the canna- 
bilism was probably therefore induced by extreme hunger. About the sumo 
date two pythons {Python moiurus) } a 4 ghorpad’ or Indian Monitor ( Varavus 
bmgalmeh) and four large bull frogs ( Rana tigrind ) were occupants of another 
cage in the museum and had been living together in peace for some months. 
As tho pythons appeared to be hungry, two rate were introduced. The * gbor- 
pad * at ouoe seized one rat, shaking it and killing it with the intention of swal- 
lowing it. One of the pythons then seized the ‘ ghorpad ’ and commenced to 
crush it. It was considered necessary then to intervene and the lizard was 
released from the python’s coils. The python then moved round the cage and 
on one of the large frogs making a jump it was seized and orushod, When it 
was dead but still in tho python's coils, the * ghorpad * seized hold of one of the 
frog’s hind legs and commenced to swallow that. The python then lost all 
patience and crushed the lizard, swallowed it, the frog and the rat, and after- 
wards proceeded to kill and swallow another frog. 

Whilst trying to crush the lizard and the frog, the python managed to get 
its own head and neck within its own coils and very nearly killed itself, since 
it apparently did not like loosening its coils until tho ‘ ghorpad * was dead. 
However ultimately the python was able to free its own neek and the result 
Was only the above diminution of the 1 happy family*. 

W. S. MILLARD, 
Honorary Secretary, 

6, Apoi-lo Stekbt, Bombay Natural History Society. 

Bombay, %btk September 1906. 
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PROCEEDINGS 

OP THE MEETING HELD ON 31 st AUGUST 1906. 

A meeting of the members of the Bombay Natural History Sooioty took 
place at the Society's rooms on iho 31st August 1905, Col. H, D, Olivier, II. E.. 
presiding. 

NEW MEMBERS. 

The election of the following 21 new members since the last meeting wus 
duly announced : — 

Lieut. R. D. 0. Hill (Dehra Dun) ; Mr. W. G. Barnett (Kirkoe) ; Lieut.-Col. 
W. B. Mullins (Dehra Ismail Khan) ; Lieut. W. R. B. Douglas, R J M. (Bom- 
bay) ; the Hon'ble & Bruce (Poona) ; Mr. C. V. Narasiah (Coimbatore) ; Mr. 

H. F. Arbuthnot, I.F.S. (Coimbatore) ; Lieut. M. E. Yeatman (Karachi) ; the 
Moss President, 29th Lancers (Sirur, Poona Dist.) ; Capt. H. M. C. Orr (Tri- 
mulghorry) ; Mr. E. Meyriok, B.A., F.E.8., F.Z.H. (Marlborough College, 
Wilts); Major F. J. Dewes, I.M.S. (Taunggyi, U. Burma); Mr. K K. F. 
Jenkins, I.F.8. (Loilem, U. Burma); Major W, E. Venour (Rawal Pindi); 
Major G. W. Rawlins (Poona) ; Mr. L. Graham, I.C.S. (Dbarwar) ; Mr. Al. 
Webb, 1,0.3. (Dharwar) ; Mr. Wm. Vaughan (Ceylon); Major J, Jackson, 

I. M.S. (Poona); Capt. H. W. Berthon (Saw ant Wadi) and Capt. U. B. B. 
Foster, I.M.8. (Secunderabad;. 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. W, S. Millard, the Honorary Secretary, acknowledged receipt of the 
following contributions since the last meeting ; — 


Contributions. 


Descriptions. j Contributors, 


1 Crow's nest made of wire 
and metal. 

I Boa Snake ... 

1 Snake ... ... •*» 

l Snake and 9 birds 
Some Snakes and a number 
of Insects from Lakh tin* 
par, Assam. 


Ccrvua *i>l undent ... 

Ifydrus platuru* 
Lyead on antic us 



Mr F E. Otto. 

Mr. F. C. Annesley* 

Hou. A. E. HilbTrevor. 
Mr S. St. 0* Lightfoot. 
Mr. P. H. Clutter buck t 
I. F. B., F. #. 8. 


1 Large Fungus 

1 Lisard 

H Sea Snakes ... 

1 Sea Snake 
9 Sea Snakes 

3 Sea Snakes 
X sea Snake 
1 Sea Snake 

’» Sea Snakes ... 

6 Sea Snakes 

4 Sea Snakes 
l Sea Snake 
1 Sea Snake 
% Sea Snake 
1 Sea Snake 

1 . \ t : . 


Botthn genu* 
fiubltphuri* tp. ... 
Hjj&rut fiat*?** 
Hy&tQjAi* ctrr*lit$tn8 
JlydropkU fa»datu... 
Up- 
V* 


jdrophi* Mhiorit 
kakydrina tdlakadien 
Dutirajardfixii 
JOUftira ayanmneta ... 

IHutira brtifmtmsii . 4 -. 
Dittira QilUiplat ... 
Diitira vipetim ... 
*»*.*».* .** 
SuKyitk eurtue 


Oi>l. K.tt. Kirtikar, I. VS .8. 
Mr. 8. W, Coion. 

1 


VO.pt. F. Wall, I. M. S. 


J 
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Contributions. Description*. Contributors. 


1 8oa Snake Skin (1" fe< 
8 in.) 

)t Python moluru* ... 

. Mr. H. Devlin. 

4 Ants Keats from Khai 
dal la 

)- PKfiidole tykvoii ... 

Mr. W. a Hillard. 

1 Head of Tibetan Gflxell 
from Urn balls. 

o! Oavila ; ioticaudata 


J Pheasant- tailed Jacaoo. 

1 Ifydrophatianus chirr nr gut 

Lt. B. G. float fy. 

5 Eggs of tho Grey Wag 
tail. 

J Mot a cilia mclanoge 

h 

j 

Bggt of the Eastern 
Meadow Banting. 

1 Eggs of the Indian Tur* 
tie Dove. 

JCmhoriza itracheyi ... ... 

Turtur ferrago 

| Col. 4. E. Word 
| 

1 Himalayan Snow-cock. 

Tctrogallui hmalaymAt ... 

J 

1 Snow Partridge 

Lnrwa nieicola A 

tfr. E. M. Ron noil. 

1 Snake **• 

Coluber helcna ( 

-apt. J. Oxlov, I.M.S 

1 Ban rli coot-rat ... 

Ntftooia bandreota ... ... C 

’apt. W. G Liston, I.M.B, 

2 Bine-breasted Quails ... 

Kvaralfaotvria chine ns .'a ... I! 

dajor J. Klgee. 

6 fl^gs of the Jackdaw ... 

Corvut nicncdula 

4 Kg£8 of the Indian Bush- 
chat. 

Pratincola in aura 

j Col. A. E. Ward. 

1 Fish 

Siluroid tp J 

1 

Jr. J. Mason 

IBS Terns Eggs from the 
Persian Gulf. 

X L. F. Philbrick, ll.I.M 


Minor contributions from Col. W. B, Ferris, Mr, K. YT. Trotter, Mr. G. 
NelmeH, Mr. R. R. Wright, Col. W. B. Bannorman, T.M,8., and Mr. Snuderrao 
Dinanath Navalkar. 

CONTRIBUTIONS TO THE LIBRARY. 

Trevantlrum Museum Report for 1903-4 ; Lepidoptera Indica by Moore, 
Vol. VI, Part LXXI .from H. H. the Maharaja of Mysore ; Bulletin of the 
XT. S. National Museum No. .00 (the Birds of North and Middle America, Part 
III) and Aquila (A Magyar Ornithological Kospont folyoirata), from the Stnith- 
sonian Institution ; Naturo*History Museum by Nasarvanji Jivanji Readymoney, 
from the Author ; Journal and Proceedings of the Asiatic Society of Bengal, 
Vol. I, Nos. 1 and 2, 1905 ; and Journal of the Asiatic Society of Bengal, Vol. 
LXXIII, Part II, 1904* in exchange ; A Note upon the w Bee-Hole M Borer of 
Teak in Burma, by E. P. Stebbing, F, L. S., from the Author. 

PAPERS READ. 

The following papers were then read : — 1, Some Bombay Orthoptera (Ear- 
wigs, Cockroaches, Locusts, Grasshoppers, Mantieea and Oriokets), by L. C, H, 
Young, B. A., F.E.8., F.Z.S. 2. Notes on Rhinoceroses in Burma, by Vety.- 
Major G, H, Evans. 3, The Culicid Fannu of the Aden Hinterland, their 
haunts and habits, by Lt. W. 8, Patton, 01,8, 4, Descriptions of Indian 
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Mioro-Eepidoptera, by E. Meyriok, B.A., P .RJ3., F.Z.S. 5* The Mangrove of 
the Bombay Presidency and its biology, by the Revd. E. Blatter, 8.J. 6. 
Albinism in the Blackbuck, by Major C. J Robertson Milne, I.M.S, 7. Note 
on the Breeding of the Krait, by Col. W, B. Bannerman, IJM S. 8. Food of 
the * Muskrat, 1 * * 4 by Col. W. B. Bannerman, I.M.S. 

A vote of thanks was passed to the authors of the various papers, and the 
meeting then terminated. 


PROCEEDINGS 

OF THE MEETING HELD ON THE 5th OCTOBER 1905. 

A meeting of the members of the Bombay Natural History Society took 
place at the Society’s Rooms on the 5th October 1905, Lieut.-Colonel W. B. 
Bannerman, I.M.S. presiding 

NEW MEMBERS. 

The election of the following nino new members, since the last meeting was 
duly announced : — 

Mr. J. R. Spence (Bombay”) ; Capt, R. B B. Foster, I.M.S. (Secunderabad) ; 
Lieut. 0. Harris, R.H.A. (Rawalpindi) ; Col. G. F N. Tinlcy (Meerut) ; Mr. W. 
Harvey Jones (Bomba)); Capt. G. H. Stewart, I.M.S, (Falam, Chin Hills, 
Burma) ; Mr. J. T. Fry (Parol) ; aud Major 0. R. Hoakyn, R.E. (Bomba)). 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. W. S. Millard, the Honorary Secretary, acknowledged receipt of the 
following contributions since the last mooting : — 

Contribution f Description. 1 Contributor. 


1 Bam Owl , St< tor fiomwea Mr. II. M. Wbiitell. 

1 Montagu's Harrier ...... Circus c(ncractm „ 

1 Common Indian Swift ... Cypielu# affinU „ 

1 Purple Sun -bird An ehmehthra aniatica ... w 

\ Glossy Ibis Plogadi* falcintUm Mi. H, A. Huagrafch. 

1 Great Eastern Horseshoe- Jfhmnlopku$ lucctu s Major J. Manners Smith. 

Ijafc. 

f 1 Latm calcar if er 'j 

l Poly tt c mm plebin # 

t Pofyntmm Utradactylut, 

1 Strranu* gilbrti. 

I Chrywphry* datnia 

1 Plototm oaniut ....... ..., r 

1 Telvrtrt ammihrcpteryU, . 

1 Enyraulii taty 

A collection of Estuary^ J Batrachut ganyene., [ Mr. W. A. Wailingcr, 

Fish from Allbag. I Iltwirhamphu* yeoryit ... I.E.H. 

/ E junta brtviro$trU ...... 

1 Tor upon jarbua ............ 

1 PlatyeepKalu* tcaber 

4 Gobwidvi tp, 

1 StUago iikama,..,,. ........ 

I Antufaloatltt* 

. 1 £ flout ttrmgylura J J 
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Contribution. 


f 


A collection o f Estnafy J 
Fiah from Alibag. ] 


1 Snake from Dfchala, Aden- 
11 Interland, n * *P* 

1 Brown Tree-Snake (alive). 
4 Persian long-tailed Field 
Mice. 

1 Snake (alive) - 

X Blue-breasted Quail 

I Snake jnv (alive) 

1 Pit-viper from Kssauli ... 
8 Egg* of the Large Egret... 
8 Eggs of the Smaller Egret 
8 Eggs of the Battle Egret... 

L Hodgson's Grand&la 

1 Ked*headed Laughing 
Thrush. 

1 Snake juv 

1 Snake juv..„. 

I Bandicoot-rat 


Lc scrip tion. 


I Clupea tile 

7 Cutfia dunamieri 

7 finrauli* 

1 Lttjanm johnnii 

1 Tru>k*urtti naval a 

7 Sc i am a **na 

t Polynem sheptadaotylu*. 

1 Mugil <rur 

2 SoieBna oarutta 

t Scat opha gun argue . ...... 

1 Trachanotug rueeeltii 

1 Ca*antr nigripinnu 

Jfelanelapt » opkcreoni 

Dipta « tr gonata .** 

/Vm« ar art s 


Contributor. 


[Mr. W. A. Wallinger, 
| I.F.S. 


Captain G.M. McPherson, 
I.M.8. 

Mr. M. Young. 

Col. A. E. Waid. 


Omgylophi s oonieue 

fix calf actor ia oh me /nit ... 
Zamenu mucotus 

Laehetit grcmineut . 

Heredia* alba. 

fletodiag intermedia ......... 

Bubulnue ooromaxdui ...... 

Grandala eo&Uoolor ......... 

7V<>' Kcdopterum erythrooe- 
phalum. 

Simote* arnene 


Capt. O A. Smith. 

Major J. W. EJgeo. 

Mr. Narotam Morarji (lo- 
ouldftfis. 

Capt. F. Wall, I.M 8. 
Major J, W. Elgeo. 

»> 

Major if! DelmS-IUdcllffe. 

t) V 

Col. H, J. Waller Barrotr, 
B.A.M.C. 


Ty pholope per ’ctu* 
Netooia ha din da . 


l.ie at.- Col. W. 
I.M. 8. 


i 


Liannerman. 


CONTRIBUTIONS TO THE LIBRARY. 


Annual Report from Lucknow Museum, Lepidoptcra Jndica , by Moore, Part 
LXXIf, presented by H. H. the Maharaja of Mysore ; Scientific Memoirs by 
Officers of the Medical and Sanitary Departments of tbe Government of India 
Nos. 16 and 17, from Captain “G. Lamb, I.M.S. 

* EXHIBIT. 

Mr. Gh Monteath, I.C.S., exhibited the skin of a black panther shot in RAnarA, 
and raised the question as to whether the tongue is black or not— as Rowland 
Ward A Co., it would be seen, had made the tongue of this specimen quite 
black. 

PAPERS READ. 

The following papers were then read 

1. A new Himalayan snake ( Lycodon mackimoni), by Oapt. F. Wall, l.MJS. 
$ A new snake (Mdanelaps mcph$r$onf) tro n the Aden- Hinterland $ by Oapt, 
F.Wall, I.M.S, 3. Some of the indigenous and exotic fruits and vegetables 
obtainable in Bombay, by Lieut, -Col. K. K, Kirtikar, I.M.S. (retired). 
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The Society exhibited the indigenous and exotic fruits and vegetables now 
procurable in Bombay. The rainy season which has just closed has been pecu- 
liarly rich in the fruits and vegetables commonly used by the natives of Bombay. 
Lieut.-Oolonel K. R. Kirtikar was called upon by the Secretary to make & few 
observations on the fruits and vegetables profusely laid on the Society's tables. 
In the course of his remarks Lieut. -Colonel Kirtikar said that the Natural 
Orders Lcguminosse and Cucurbitaeeoo formed the chief source of & large num- 
ber of fruits and vegetables, such as the gourds, cucumbers, melons, and lutFas. 
Among the members of the Leguminoiwe there were various beans which when 
properly cooked and reasonably seasoned afford substantial as well as agroeable 
doHcocies for men of all classes. The Graminose or members of the grain order, 
such as the sugar-cane, the rice, the wheat, the bajri, tho jowari,and the nagli, 
are all used by tho natives ns the staff of life. Among the Cryptograms there 
in the China grass which is made into a jelly, the puff-ball, and the white 
Agaric. 

The natives of India use various kinds of spinach— for instance, there is the 
ghol, the metthi, the math and tandulja ; tho red and white basella, and the 
seaside marsh plants machol and moras. 

The natives of India season their vegetables with various articles which gc# 
under the name of masala which is commonly known as the curry-stuff. 
Most of the ingredients are of the natural order UmbellifoMe, as corriander, jira 
and fennel, cinnamon, cloves, red and black pepper, ginger, and turmeric, which 
are very largely used, Asafoetida is said to add flavour to many Indian vege- 
tables. The Parsis never use it. The Hindus use it largely. The orthodox 
Brahmans never use onions and garlic, but Col. Kirtikar said he believed that a 
large number of Indian vegetables would be absolutely without taste if no use 
was made of the several seasoning ingredients mentioned above. 

There was a time, say fifty years ago, when such vegetables as the lady's 
fingers, gourds and cucumbers could be had only during the rainy season. The 
unripe mango, tamarind, hog plum, limes, kurmar or kamr&k and bilitndi arc 
some of the acid fruits added to the ingredients used in flavouring vegetables. 
The ooooanut is very largely used in curries and for making sweetmeats. The 
papaya is eaten raw or cooked, and its juice renders meat tender. 

A vote of thanks to the authors of the papers, which will att appear in full in 
the Society’s Journal, was then passed, and the meeting terminated. 




OFFICE-BEARERS, LIFE MEMBERS, 
HONORARY CORRESPONDING MEMBERS, AND MEMBERS 
ON 31st JANUARY 1806. 


LIST OF OFFICE-BEARERS. 

H. E. tho Right Honourable Lord Lamington, o.o.M.a, cuu.k. 

Mr. J. 1>. Invorarity, n.A., ll.b. | Rov. F. Drockumnn, s.j. 

Mr. E. H, Aitken. 

|lon. Sctrcfarits. 

Mr. H. M. Phipson, c.m.z.s. | Mr. W. 8. Millard, r.z.s. 
pon. treasurer, 

Mr. N. 0. Maoleod. 

(Suitors. 

Mr. H. M. Phipson, c.m.z.s. | Mr. W. S. Millard, f.z.s. 
Managing (Tammittft. 

VotvMujor G. H. Evans. Mr. H. P, Moonaghton* 

Mr. E. 0. Stuart Baker, F.z.s. Mr. G. M. It\ an, i.f.s. 

Mr. E. II, Aitken* Col. W. R, Bannerumn, lm.s. 

Rev. F. Dreckmann, s.J. Mr. E. Comber, f.z.s, 

Mr. E. Ernest Green, f.k.s. Mr. T, 11. I). Boll, i.r.H. 

Lf.-Ool. K, It, Kirtikar, i.M.8. Major A, Nownimm, F.y, 

Mr. J. D. Invorarity, b.a., IX, B. Major 0, G. Nurse, F.u.s. 
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... Bombay. 

W right, R. B 

Wright, Dr. W. B 

... 

... Bombay. 
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Young, Major F. DeB. 

... 
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... Bombay. 

Young, Lient. M. ... 
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Young, Lt. M. J. D. ... 

... 

... Aurangabad. 

Young, W. E, 

... 

... Karaohi. 

Yule, Lt. R. A. 

... 

... Mount Abu, Rojpu- 
tana. 



BOMBAY NATURAL HISTORY SOCIETY. 

STATEMENT of ACCOUNTS (from January 1904 to 31 st December 1904 


XXXY 





o 


o 

C* 


BOMBAY NATURAL HISTORY SOCIETY 


xxxvi 




Abagfotia 


PAGE 

... ... ... 718 

Aetinodnra 

... 

... 

PAGE 

«• ... 100 

Abisara „• 


78 

1 AcUcopyramis ... 

... 

217, 218, 286 

Ableptarus 

... 

796 

acnleata 

... 

«*. 

... 173, 558 

almaalam 


78B, 7EC 

acuminata 

... 

, k| 

478 

abufcilon 

... 

474 

acuta 

... 

64, 147 

148, 498, 698 

abywornra 

... 

... ... 98, 282 

aeutanguta 


... 

4715 

Acacia 

era 

... 172, 475 

acutangulua 

... 

... 

474 

Acalln ... 


... ... ... 588 

acuMcauda 



103 

Acalypha 


*v» ... ... 480 

acutipermis 

... 

... 

... ... 193 

Aoanthticeai 

... 

... 479, 644 

acutue ... 

•i . 

*•* 

292 

Aoanthia 

... 

... ... ... 58 

Acyuiba 


... 

205 

Acanthodaotylup 

... ... ... 724 

adalia ... 


... 

••• ... 198 

Acanthopncusto 

101, 897, 425, 420, 661 

adaucta 

... 

... 

... 444 

Acaufchopsyche.,. 

J98, 400 

Adelphagrotia ... 

... 

717 

aoaothoptorygi 

... ... 701 

Adelura 

M. 

... 

... 51, 428 

Acanthoeaura ... 

235, 724, 720 

Adoorbi* 

Ml 


... 96, 233 

Acanthus 

... 

479, 644, 645, 053 

Adiantum 

#•« 


482 

acceptable 

... 

... ... ... 19 

Adisura 

• M 

... 

443, 449, 451 

aocipiter 

... 

... ... ... 718 

admirandum 



331 

Aocipitcr 59, 

T8, 

106, 107, 165, 494, 511 

adnata 

#•# 

... 

... 68, 69 

Aeoipttrea 

... 

... ... 59, 104 

Adonidum 

l« I 

... 

127 

accipifcrinus 

... 

... ... ... 493 

Adulatrix 

8M 

«. . 

436 

accltvia 

... 

... ... ... 455 

Ackirm ... 


... 

... 686 

accurata 


439 

Jfcdonia 

#% » 

... 

••• ... 05 

acctl ... 

... 

386 

AGgiaHtis 


8,109 

, 496, 516, 694 

ftcetosell© 

... 

710 

AEgiceraa 

«►* • 

...614 

, 645, 052, m 

achcetlnus 

... 

680, 036 

AfigUhaliscua 


... 

...46, 99, 432 

aclda ... 

558, 

014, 645,660, 651, 654 

AGgltiiina 

#«• 


... ioo, m 

Aclia ... 

... 

... ... ... 219 

fcgoocpbola 

• li 

... 

m 

actnella... 

... 

... ... ... 4 77 

Aegocora 

• a* 


436, 438, 439 

Acontian© 

... 

... 291, 402, 440 

mgrota ... 

HI 

... 

... ... 140 

Acontias 

««• 

... ... «m 726 

»nea ... 


... 

... 2, 100 

Aerifies ... 

... 

... . . ... 488 

equate ... 

• a# 


«• ... 218 

A^idlum 

.*• 

... 157, 169, m 

ASrua ... 

Ml 

»«• 

*•* ... iri 

Aerldothcrea 

4S, 

70, 101, 864, 427* 489 

wrnginoaus 


... 

... 165, 605 

Aurocephalus 

... 

... 70, 101, 479 

ABsalon 

... 

... 

... 101, 494 

acrochlora 

... 

... ... *m* 600 

ASachymanthna 

• »» 

... ... 028 

acres*.,. 

«*• 

... ... ... 211 

^Eaopua 

MS 

... 



Aeronycta , 

... 

285, 288, 884 

tesUva ... 

• M 


... ... 39 

AewmycMme 

... 

170, 277, 402, 440 

mhalida 

... 

Ml 

214 

acronyctvidfti 

... 

... ... ... 194 

©theria 


•** 

... ... 283 

Aet#*ro 

... 

280 

ABthiopaar 


... 

161, 427, 741 

Arabia 

... 

718 

affictitia... 


Ml 

«• 133, 135 

actcua ... 

»»* 

... 147 

alftno «•» 

Ml 

... 

426 



xxxviii INDEX . 



PAGE 




PAGK 

affinls ... 

1, 12, 101, 102, 104, 106, 487, 

albizrjro... 

... 

Vf , 

698 


41)0, 408, 515, 526, 761 

ftlbocioctus 

>«• 

Ot 

... 169, 186 

africana 

407, 108 

albofaaciatns 

... 

999 

... ... 724 

agalloeba 

... ... ... 645, 658 

albolabus 

... 

• •• 

658 

Agama ... 

186,724, 726 

ttlbolincata 

... 

Ol 

142 

Agamidao 

... 723 

nlbomargtnata... 

M. 

438 

Agnraura 

... ... ... ... 725 

nlbomarginatvs 

• I* 

147*8 

aganopii 

... ... ... ... C05 

albopnnctaluR ... 

9*9 

380 

Agamta 

... ... ... ... 438 

a) bovittata 

... 

9*9 

281 

Agaristidco 

48G 

albns ... 

... 

• • * 

863, 418, 419 

agor 

237 

Alccdinidte 

... 

999 

106 

Agaratum 

... ... ... 4 i 7 

Alcedo ... 

... 


105,492, 689 

aggregata 

... ... ... ... 478 

alchata ... 

M » 


... 188, 806 

agricola 

•»* ... ... ... 4 56 

alchymiaia 



... 231, 288 

Agronoma 

••• ... ... ... 454 

Alolppe ... 

... 


... 100, 898 

Agropaar 

... ... ... 41), 520 

alecfco 



... 148, 145 

Agmtiuro 

440, 441 

Aleetropodca 



.. 8, 61, 107 

Agrotia ... 

441, 442,455, 400,701,710, 

Alec try on 


»»« 

... 219, 238 


718, 714 

Alcocorqus 

... 

IM 

... ... 8 

Ailanthus 

... ... *•« *«» 172 

Aleurodidcc 

... 


817 

akool 

... ... ... ... 108 

alexandritu 


M. 

... 8, 109, 496 

Ala 

... ... ... 443 

algerienaU 


••• 

729 

Alactftga 

... ... ... ... 520 

alha*i ... 


«IV 

... m* 178 

Alrowon 

... ... ... 5J0, 688 

alien ata ... 



... ... 480 

alat.«B ... 

381 

AliKmacc© 



481 

A la u da ... 

66, 72, 490, 729 

alismoides 


• M 

... ... 480 

alaudaiiua 

107, 106, 529, 668 

almana ... 



578 

AlautUdsa 

60, 108 

Aloa 

... 

• It 

204 

alba ... 16 

, 56, 110, 208, 216, 477, 497, 

Alope ... 

... 

•If 

... 212, 218 


644, 762 

Alponua... 


Mi 

... ... 204 

albescens 

275 

Alpboaa ... 



... 204, 212 

alblcaudftta 

102, 158 

alpina ... 

... 

Ml 

... ... 109 

albioilia 

78, 88, 489, 448, 450 

alplnus ... 

... 


46 

Albioiuctas 

1G6, 741 

Alseonax 


Mi 

...50, 102, 480 

albicollis 

... — ... 102, 110 

AUopkylax 

... 

Ml 

... ... 726 

albicornia 

... ... ... 208 

Alstonia... 


Mi 

477, 620 

albiorisiatuB 

107, 188, 668 

alta 

... 

9*9 

... ... 222 

albidiBca 

280 

abb ota ... 

... 

» i* 

... ... 48 

albif rentalls 

... ... ... ... 102 

Aluotta ... 

... 

fit 

... ... 682 

albifrontata 

154, 427, 489 

Alyslcarpus 

... 


475 

albigena 

109, 497, 580 

amandava 

... 


... 71,108 

albiginea 

••• ... ... ... 195 

amara ... 

... 

Ml 

145 

albimacnlata 

279 

Amaranthacero... 


... ... 479 

albinota 

... <M. ... ... 280 

Amaranthus 

... 


... ... 479 

alblnyra 

687 

Atnaxyllidsn 

... 

Ml 

... . ... 460 

albipe milu 

18, 111, 498, 699, 708, 707 

AmathcB 

... 

•M 

... m 705 

albirona,.. 

«■ ... ... 279 

AraafclsBft 

«•* 

Ml 

u. • 400 

alblrostria 

••• *♦» ... ... 72 

amatrix... 

... 

Mi 

... «i 488 

alblfftridft 

••• ... ... 210 

aroatum 

... 

*99 

... 19, 20 

albivitfca 

... »*» ... ... 458 

Amanrornl* 

... 

• II 

5, 6, 108, 495 

Albls&ia 

172, 475,520 

Ambareb* 

... 

•M 

m. , M« 820 



INDEX. 


xxxbt 


mtnbigna 

•• ■ 

PAUE 

m 

Amblicophjdus... 


... 335, 836 

nmboinemls ... 

fM 

m 

amentacea 

III 

... ... 471 

amerltatm 


... ... 214 

arahersti# ... 

!*• 

512, 580, 753 

Aminagrotfs ... 

••• 

710 

Ammania 


475 

aramanicideB ... 


474 

Ammoconia ... 


716 

Ammomanes ... 


... 103,689 

Ammoperdix ... 


... 108,603 

Armnophila 

Ml 

... ... 2o 

Amoeba 

••• 

337 

amoemim 

•II 

... 417,418 

AmorphocoocuN 

Mi 

841 

A morph opli alius 

Ml 

... 481 

Aoipolidofi) ... 

Ml 

474 

amp<dinufl 

If « 

... ... 300 

Amphipyra ... 

Ml 

278 

Amphisile 


818, 829, 881 

Amphis^a 

Ml 

211 

amphitrltes 


225, 227, m 

amphora 


452 

Arapboxltis 

III 

... 061, m 

Ampulox 


680 

Amstota 


... 208, 210 

amurtineiB ... 

• It 

... 455, 404 

A myna 

Ml 

... 384, 286 

amwatheta ... 

IM 

... 110, 630 

anamallayana ... 

• It 

724 

anamalleuBis ... 

IM 

... ... 725 

Anarsia ... 

M. 

503 

Anas ... 

04, 

71, 41, 498, 525, 

Anastomus ... 


529, 697 
15, 110, 407 

Anatfdm 

... 

Ill 

Anatin® ... 

.« . 

18,64, 111, 470 

Ancara 

... 

... 276, 283 

Andatrodon ... 

... 

». 181, 586 

andamaticnso ... 

... 

... 725 

undaman ica ... 

•«. 

621 

andamauioua ... 

M. 

882 

Audana 

*. . 

204 

andersoni 

... 

... 285, 757 

Andrograpbfs ... 


479 

AnoiJema 

... 

481 

AmttMttLna3 ... 
angfffca ... ... 

... 

405 

... 

12, 407, 606 

angtiipa ... 


... 476, 481 

jutgottat* ... 

... 

481 




PAOB 

angtisiiColm . 

. 

... 478, 4f.« 

anguBtirostrifl ... 

... 367, 608 

AniaodactyH ... 

... 57, 104 

anncllarium 

... 88, 282 

aDiiularis 

830 

annulifera 

... 

... 4*. 237 

anmdlroBtrte 

... 

239 

amrdiim 


... 286, m 

anomalufi 


327, 331, 332 

Anopholos 

... 

287, 270, 625 

Anorthosia 

... 

600 

Anser ... 

... 

33, 64, 408, 697 

AnBeroB... 


18,64, m 

Auserinsu 


... 64 

Autenuarius 

... 

381 

antennata 


215, 287, 288 

anthelwintieum 

476 

Anther© 

... ... 

... ... i29 

AntbiftR... 

• * . ... 

... 329, 380 

Anthocoma 

... ... 

605 

Anthogramma 


608 

Anthracocerofl 

... 

72 

Autbralina 

•i« ... 

669 

AnthropoidoB 



673 

Anthus ... 

...56, 72, 

303, 490,515, 750 

acticmtes 

ill mmm 

... ... 612 

nntigone 

IM *«• 

... 108, 51 B 

Antilope 

• I* Ml 

... 861, 712 

AuUoohtha 

III Ml 

598 

Aonidia 

• 1# 

... 437-8, 856 

Aonidiella 

in IM 

844 

aouidiformia 

Hi Ml 

351 

Apatura 

• M Ml 

... 81, 574 

ap< tala ... 

III Ml 

644-5, 650, G51 

Aphelitiae 

III #•• 

... ... 126 

Aphid#... 

• •• 

185, 682, 684 

Apbnams 

••• III 

... 78, 720 

aphylla 

• M ••• 

h» ... 173 

api aster... 

W* • • « 

... 305, 749 

apicalia 

'll III 

... 278, m 

api eat, a ... 



197 

aplcicaudata 

... ... 

107 

Aphlw ••• 

... ... 

123, 685, 685 

Apis ... 

175, 665, 

673,673, 675, 685 

Apisfus ... 

... ... 

... ... 881 

Aplastor 

... ... 

57 

Aplecfca ... 

... ... 

717 

Apooynuco© 



... 477 

Apogon 

819,321,330,808 

Apogonithya 

• i • m 

... sal, S88 

Appiaft ... 

• «# in 

... 79. S 2. 721 



*1 


INDEX. 


approx tznans 

IM 

HI 

rAOR 

188 

aprobola 



883 

Apsarasa 



... Ml 

apufl 

««• 

M* 

M . ... JS 1 

Aqwila ... 


• M 

... 156, m 

aquila ... 


... 

185, 187 

arabica ... 

Ml 


172,829 

arabieuflis 

... 

m 

638, 685, 687 

Ara'.hnechthra ... 

104 

,490,021,761 

Arach noth ora 


**# 

m. 194 

AwolmoShenn© 

**♦ 

104 

araiata... 

... 

SSI 

525 

arborqa ... 

... 

SM 

... ... 568 

Arborioola 



.* ... 1C8 

arbpstonira 

• •• 

Ml 

36 

Archimaga 

... 

• M 

... 008, 009 

Arctia ... 

... 

MS 

208,21 4,215 

Arotiad» 

... 

s*s 

202 

Arctinw 

... 

• •• 

202 

Arctia Ira 


sss 

204 

Arctioneura 

... 

m a 

... 21 S 

Arctomys 

... 

••• 

... 860, 307 

arctuB ... 

... 

MS 

... ... 746 

^rcuata 

... 

• M 

• 78 

urcuaium 

• a * 

M. 

... ... 135 

Arde* ... 18, S3, M, «8, 110, 

160, 497, 696 

Ardeid® 

♦a* 

... 

... 15,68,110 

Ardeola... 

M« 

••• 

...16,110,497 

ardeola 

AM 


... «... 109 

Ardetiiw 

#*• 

... 17 

,110, 397,696 

Ardices *«• 

•M 

•V 

... 208 

areas ... 

•o 


212,215,216 

ar on arias 


... 181 

,188, 691,720 

argentata 

••• 


... ... 146 

argontaurls 


«»• 

... IM 100 

argentegcens 

M. 

U< 

m, ... 412 

Argeatitcra 

MS 


156 

argon tiaparaaliB 

... 

«m ... 485 

aiginalla 

... 


... ... *16 

argundn... 


... 

... 495, 525 

arguB ... 


•K* 

... 829, 769 

Aw** * . 

... 


99, m 

Argyntjds 


.... 

... 57 4, 575 

argyropaitns 



... ... 839 

Areas ... 



.*,« ... 918 

*r Janus... 

... 

... 

m % 762 

artel 


... 

... Mi 18 

ariloHa 

... 

... 

... ... 482 

ariatlfera 


M. 

... 456 

Arlatoiocbla 


»*» 

... ... 731 

VUtolochi** 



... 1XK 


PA (IB 


Aris ... 

... 

• as 

... ... 7(11 

*rk*l ... 

... 


... ... 877 

armata ... 

... 

sss 

730 

armigem 

... 


... ... 445 

arneusls 

... 


... IMS, 762 

Aroa 



... 152, 198 

Aroide©... 

... 


... ... 481 

arquata... 

M* 


...9, 496,694 

Anhopala 

• •• 


... ... 78 

are ius. ... 

... 


... ... 880 

Arlaminro 



... ... 101 

Arfcamns 

... 


... 101,488 

ArtaRoa ... 

... 


... 200, 204 

artaroidos 



... 448, 450 

axtioulata 

... 

SM 

173 

urticulatum 


aaa 

... ... 479 

Axtocarpua 

... 

Ml 

... 840, 853 

ar vonsls 

... 

Ml 

66, 759 

Aaaphls 

... 


... ... 470 

ftHfilft ... 

... 


... ... 78 

Rfihft ... 

IM 

• M 

16, 83, 84,110 

aBiatiea... 

4, 

104, 490, 495, 538,761 

asiatieum 

• •a 

... 

480 

aslaticus 53, 

, 188, 

110, 896, 497, 498, 536 

Asctepiadacets... 

as* 

477 

Aallid© ... 

MV 

tss 

**• ... 501 

Asio ... 

MS 

••a 

... <«« 498 

Asionid® 

••a 

**• 

... 68, 100 

ashoiden&ie 

a*. 

SM 

... ... 141 

aspalathoidea 

1 SM 

•as 

... m. 475 

aspora ... 

««S 

Ml 

846, 473, 720 

asperea ... 

•Ss 

• as 

... ... 471 

aapershU 

sss 

•M 

145 

Aspidiotns 

SSS 

...310, .146, 54V, 856 

Afipidopterle 

•M 


... ... 4 74 

Aspila... 

mb 

Ml 

*». 448 

aiaamensia 

MS 

ana 

... *31 

awi mills 

aaa 

SIS 

114* 188, 130 

asaulfca 

IM 

•if 

•mv 444* 445 

Astata.«« 


asa 

... ... 25 

ftitsroideB 

s«t 

ana 

... .<• 474T 

aBthmatloa 

•a# 

sa.a, 

•*♦ ... 478 

aatreos... 

MS 

Ml 

•*. 915 

Afetnr... 

MS 

... m, 180, 464,391 

Asiira**. 


- •<* 

•»i 162*485 

Atystauia 

sss 


»•# ■ mi# 479 

Ataiantia 

Ml, 

... 

♦#j» ... 861 

ataUmtto 


• M 

S5M^6 

aicbloBoni 

S4S 

♦ 6# 


4tc0it». 

MS 

464 

•i» . ••• ■ 15 

at«x *♦ 


*** 

48, w 9l m t m 






INDEX. 



xli 




PAOB 




PAa« 

Athene ... 

103, 

HIS, 408, 5] 5, 699, M 

arylidefl 

... 

SIS 

... 463, 454 

Atlanxerus 

•#• 

... 

... ... 400 

Asima ... 

... 

MS 

... ... 477 

ftttitOB ... 

• ft* 

... 

576, 679, 730 

Atolla ... 

... 

... 

483 

at in 

H# 

... 

02, 108 f 496, 698 

aeriki ... 

... 

... 

638 

Afcractaepis 

M. 

... 

684 

asurea ... 

... 

... 

... 108 

strata ... 

• •• 


... 103, 489 





a&resceas 

•t* 

... 

268 





atriaapilla 

«»• 

... 

108 





•triceps... 

«*• 

40, 54 

, 70, 09, 421,486 

Babax ... 


... 

... 728, 729 

afcrldoraalis 

•ft# 

• •ft 

406 

babylonioa 


... 

... 150, 319 

atrigulariB 



61, 108, 744 

bacoifera 

... 

... 

... 476, 658 

airovirouH 


• •• 

... 382, 717 

Bacillus... 

... 

... 

201, 268, 686 

attenuate 

• •• 

Ml 

481 

Bacterium 


... 

... ... 886 

Afcyi* 

* a* 

• 4a 

... 231, 244 

bactrlana 


... 

... ... 691 

An ehnis... 

••• 

• •• 

290 

haotxlanus 


... 

... ... 868 

audax ... 

Mfe 

• •ft 

... 324, 288 

bacullua 


... 

... ... 629 

augur ... 


MS 

703 

badamia 


* M 

721 

anlicua ...181 

,187, 

188, 303, 818, 887, 769 

badius ... 


... * 

109, 165, 494 

tturanti&ea 

.. . 


281 

bakkranama 

... 

... 

... 78, 168 

anrantlncna 

... 

• a. 

... ... 668 

balbidota 


... 

... ... 598 

auranttii 

... 

Ml 

... 314, 344 

balinenais 

... 


820 

aurantiua 

... 

•ft ft 

104,491,614 

Baliosperraum 

... 

... ... 480 

aureola 

»« 

• •ft 

... 447, 448 

Bambuflicola 


... 

... 107,188 

anreolatuft 

... 

• ft# 

084 

bambusoides 


••• 

... ... 568 

aureolum 

... 

• •ft 

702 

bandicota 


... 

... 760, 7«2 

aureus 

... 

• •ft 

725 

Baracus 

... 

... 

*n ... 78 

aurleepe 


• •• 

57, 600 

B&rata ... 


... 

... ... 408 

auHdlia 

... 

«•% 

... ... 406 

barbatnlum 


... 

... 99 * m 

Aurfeulata 

... 

• •ft 

... 474, 477 

barbatum 

... 

M. 

479 

auriHera... 

... 

• •ft 

•m ... Is8 

b arbutus 


... 

...69, 106, 881 

aurigora... 

... 

• *• 

280 

barbircsirig 


... 

387 

aurita ... 

... 

• St 

6,108,406,525 

Barbus 

... 


... m, m 

aoritus ... 

... 

••ft 

... ... 8 69 

ba>lerioules 

... 

... 

... 478 

aurovlridis 

... 

••ft 

... ... 280 

Baroa 


... 

... 203, 215 

aualeui... 


M. 

... 487 

basal La ... 

... 

IM 

••• m* 48(5 

aostralinda 

•u 

... 

... ... 198 

Bawl la ... 

... 

... 

... ... 479 

australis 


»*• 

... ... 78 

baaistriga 


... 

... 704, 708 

aatadelpha 


... 

... mi 616 

batassiends 

... 

... 

... 105,493 

auxillarla 

... 

Ml 

... ... 464 

Batrachostomus 


... mi 105 

•versa 

... 

... 

... 455 

Batraehus 

••• 

... 

•m 881, 761 

Avloenaia 


.. 

644, 646k 660, 663 

Baohlnla 

... 

... 

... 475 

Adeula~. 


... 

... 687,468 

biya 

•i* 

• «* 

... 108, 489 

ftvltA ... 

... 

... 

*u m. 666 

boani ... 

»•* 

«*•* 

... 203 

aroeetta... 

• M 

•Ml 

... ... 486 

bsairix ... 

hi 

... 

446,448,449 

ftaUt art... 

<«• 

... 

•4. , •** 480 

baddomei 



... ... 726 

aaiilaria 


... 

*»* m« 477 

beam* ... 

... 

... 

... ... 56* 

Axiopaaa 

... 

... 

... ... 389 

Osftibs .*• 

... 

... 

*** Mi 8 

AtiojHana 

... 

• »* 

... 316 

Bugglftto* 

«M 


... t 393 

axicmmis \ 


... 

... 86, 888 

Begonia 


... 

... ... 633 


, M* 

II* 

... 1 , . .... HI 

Wgl« 


IM 

... 496, 693 

A*jrii* W 1 

, .... 

**• 

... *m m 

biia ; .*•* . . 

... 

... 

... ...Ilf 



IJfDEX. 


xtli 


Belippa... 



PAGE 
... 107 

Blainvillca 


PAG B 
... ... *77 

be! is 


• M 

... 138, 186 

blandfordi ... 

100, 187, 876, 877, 897 

belliana... 


••ft 

... 187, 734 

blanfordlana ... 

... 

... 726 

bellli ••• 

• a* 

• t • 

726 

blandfordii ... 

... 

... 72*, 726 

Belone ... 



761 

blasius 

... 

... ... 720 

btmgalensis 

73, 100, 108, 106, 186, 164, 

Blattid© 

... 

125 

186, 831, 

888, 

494, 580, 690, 724, 758 

Blcnnius ... 

827, 380, 882, 883 

bannottii 

... 

... 

668 

blewitti 

♦ •a 

680 

Ixmlmorei 

... 


... 406, 726 

Elumca 


471 

Betgift *«. 

... 

... 

474 

blythianus 

HI 

••• 726 

bergii ••• 

... 


12,109, 49-7,680 

Boechmeria 

... 

... ... 568 

Berrcx ... 

... 


... ... 286 

boerhavii ... 

Ml 

... 142, 143 

bhayft ... 

... 


132 

boholon&is 

• M 

... 227, m 

Bbringa 

... 


101 

Bold© ... «*. 


292 

blealcarata 

... 


107 

Boin© ... 


... •«« 392 

bicincta 

... 


... 1, 107 

boiBduvali ... 

• 1 9 

144 

bicolor 

... 


849, 400, 409, 621 

bolanica ... 

... 

25 

biconica 

...* 

... 

466 

bomba* 

... 

■*« ... 138 

bicorma 

••• 

... 

... 92, 670 

Bombas 

... 

... 116,670 

biden* ... 


... 

... 8-51 , 856 

Bombycia ... 

... 

276 

Bidoos ... 

... 


477 

Bombycia ... 

... 

••• ... 127 

bidentata 

... 


201 

bombylana 

... 

... 182, 136 

biddulphi 

... 


... ... 68 

Bombylia 

... 

132 

bilascla... 

... 

... 

209 

Bombyx 

... 

199, 200, 208 

blfasofata 

*** 


189 

bonhanji 

... 

... 108, 692 

bifasoiatuB 

... 

... 

380 

Bonnaya 

... 

478 

bifida ... 

•i* 


479 

Borag-ine© 

... 

478 

Bifrontia 

... 


94 

borealis ... 

... 

... 490, 688 

BigBonia 

... 

... 

731 

Borseba ... 

... 

204 

Bignonlacow 

... 


479 

boicaa 

«M 

64, 75, 111, 697 

M guttata 

... 


... 211,212 

Boselaphns 

... 

508 

bljugata 

... 


487 

Botaaros 

... 

696 

blmacula 

... 

... 

489 

Botelua 

... 

•*» ... 759 

bimaoulata 

58, 

,206, 

207,447, 448, 705 

bottauensis ... 

... 

729 

blmaculatua 


... 

881 

boulboul ... 

... 

... 102, 657 

binghami 

... 

... 

... 152, 434 

brachclix ... 

... 

... 859,897 

Biuna... 

... 


204 

bracblata ... 


476 

binotata 

.. . 

... 

... 216, 404 

bracbyohlora ... 

... 

... ... 618 

Btopbytura 



474 

brachidactyla ... 

... 

56 

bipars ... 

... 


... 287, 702 

Brachypodinte ... 


... ... 100 

biplaga 

... 


... ... 291 

Brachyptornua 

... 

104,491,314 

bipancta 

... 


... ... 198 

Brachypterygin© 

... 

««• fM lOO 

bfoostris 

... 

... 

106 

Bracbypteryx ... 

• ** 

... 100, 181 

bisect* ... 

... 

... 

... 146, 209 

brachystria ... 

... 

... 152,485 

blseriata 

... 

... 

... •» 201 

BracbytTiipes ... 

... 

... 680,685 

biapecularifl 

... 


421 

brachyura ... 

... 

72, 104, 807, 401 

bispinosa 

... 


881 

Bracouidaa 

... 

138, 180, 684 

bbitflgata # 

*4. 


146 

bracteata ... 

... 

... ... 475 

bitorquatus 

... 


... 496 

brahma ... ... 

*•# 

... ... 168* 

bifittata 

H. 


448, 449, 726 

brabmiuus ... 

IU 

... ... 896 

bison* ... 

H* 

... 

... 230, 234 

brama ... ... 


m 9 498, 515, 539 



INDEX . 


xM 


PAGE 


brandtl 

65, 720 

Brimta 

165 

bfaftilicnsi* 

CSS 

bmUionsiB 

617 

brctandiuni 

... 207 

brovicauda ... 

... ... 285 

broviculft ... 

216, 238 

brcvifolia 

•<i ... 478 

breviponuis ... 

275 

brevirami ... 

457,458 

brcvirostris ••• 

49, 53, 426, 726, 761 

brevistigma ... 

478 

Bridelia 

480 

brochias... ••• 

594 

brodci 

6*2 

Brotls 

454 

brugmanal ... 

759 

Brugniera 

•••644, 648 649,651 

brunnoa 

100, 428,661, 740 

brunneiccphalufl 

12,497 

brunneiveutris... 

127 

branneum ... 

... 210, 675 

Bryobium ... 

... 563 

Bryonia 

476 

Bubo ... ••• 

••• 69, 106, 690 

Bubonin© ... 

••• •*• ... 106 

Bubuloua 

... 16, 110, 497,762 

Bucaca 

204 

buccata ... 

888, 529 

Baccinium ... 

••. .i. 219, 220 

Buceinuium ••• 

227, 284 

Buoeros 

••• ... ... 92 

Buoorotcs 

••• .«• 105 

Buoerotidm ... 

106 

buohananl ... 

... 103,477,487 

Buctbnerift 

474 

Bufo 

800 

buio ... 

... 470 

Bulbophyllum 

562 

Balia 

.. 280 

bullata 

ao 

CO 

Bungarua 

188, 205, 812* 816, 817, 
519, 748 

Buphui ... 

88, 84 

baplcurifolioB w. 

#•• 475 

Buprestid© ••• 

•< «•• ... 188 

barraanica ... 

... ... ... 185 

burmanious ... 

«•• •« * 100 

Barraanniu ... 

480 

Burmanntacc© 

«*« ... ... 480 

burtoni ... 

Mt «. **« ^ 


page 


Batastur 

107, 494, 515 

Buteo ... 

107, 536, 529, 691 

bulleri 

79,147 

Butorldea 

16, 497 

butug ••• 

145 

butyricum 

886 

Byrnium 

» ... «•• ... 529 


Cabrila ... 

724, 726 

calms 

164 

cacao 

... ... ... 608 

Caeca bis ... 

... 61,108, 188,683 

cachinnans 

99, 153 

Cacoecia 

... ... •*. 589 

Cacogamia 

... ... •». 598 

Cacoraantis ... 

73, 598 

Cade tia 

562, 606 

caeca 

688, 640 

cfflcimacula 

715,716 

crocus 

... ... ... 638 

croruloa ... 

897, 761 

eroruleicophala 

61, 428 

camiloacens 

486, 759 

crorulcns 

59, 107, 165, 313, 748 

cseaarea... ... 

204, 205 

Crosnlia 

477 

caja 

214 

Cajanus 

587 

calamaria 

460 

calamiskrata ... 

281 

Calandrellu ... 

... ... 66, 57 

calcaratna 

... 181,526,725 

calcarifer ... 

388, 761 

calendulacoa ... 

477 

oalidosa... ... 

... ... ... 82 

calidrla 

... 10, 188,695 

caliginea 

... ... m* 710 

, Callaeanthia ••• 

*». »*» #*• 53 

Callialcyon 

• a. ... ... 492 

callidora ... 

... ... h. 78 

CalUoworpha ... 

.. 216 

Caliionymus ... 

318, 325, 826, 829, 880, 
832, 383 

C&ltfostoma ... 

91,232 

calliurus 

829,831,388 

Gallop his 

187, 585 

Oalloplltria ... 

... ... ... 286 

Calodactyhes ... 

... ... .. 725 

0»1qm ... ... 

... »%• *». 280 

Calonyctiou 

... ... 478 



INDEX. 


xliT 


Oalotaa 800 , 

PAGB 

308, 809, 870, 689,646, 

Oaptimulgu* 


PAttB 

106,. 168, 808, 600, 000 


48T, 

622, 

728, 72.4,720, 758 

capsnlarii 

• it 

... 

... . ... 474 

oaloui ... 


•M 

... 106, 494 

capaulatus 


.... 

... ... >43 

Calponia 


• It 

816 

capucinofl 



... 29S 

•alycina... 

• •• 


... 478 

Caradrina 



268, 261, 702 

Galycopteris 


a* a 

... 65, 69 

Caranx ... 


... 

... ... 703 

oambaltmsls 

••• 

71* 

102, 502* 518, 750 

Carapa 

... 

..*644 

, 645, 652, 668 

cambayensia 

• •• 


3, 60,107,495 

OarbUa ... 


««. 

... *»• 205 

camelodea 


... 

... ... 601 

B irbo ... 

... 


74, 110, 600 

pamslorum 


... 

... ... 178 

Caret nopyga 

... 


... ... 014 

camiba ... 

... 

• 1 . 

... ... 78 

Cardiuw 


IN 

.4. ... 470 

Camilla ... 


... 

... 87,232 

Carduelia 

... 

m 

... 68, 668 

c a min udci 


... 

... 610 

card a i ... 

... 

••• 

... .14 t8 

pampanulaceee 

... 

477 

eaJebarw 

... 

Ml 

Hi * **. 820 

campanulatus 

m 

*» . 

... ... 481 

CaTeya 

•H 


568 

Campbell l 

at* 

... 

... 152, 198 

carinata 


183, 222, 604, 720, 768 

pampe gtfla 

• It 

... 

M 479 

oarinifora 


... 

47(1 

Oampcmotus 


... 

... ••• 682 

Carimn... 


... 

840 

Gampophaga 

• at 

... 

... 436, 487 

ca mania 

... 

... 

97 

Camptoloma 


... 

216 

carman ica 


M* 

... *i. 238 

caua 

tat 


218 

Carnea.*. 

... 

H. 

.M 141 

panadeiwiia 


... 

H0 

Carnandca 


... 

... ... 4M 

aanarcffcena 


••• 

... ... 198 

cafpeateri 


it. 

... ... 820 

Oanaellaria 

ill 


... 229, 234 

Carpodocus 


... 

62, 63*71, 789 

cancellnria 

••a 

.. 

... 86, 280 

Carpophaga 

... 

... 

•H - h^ 2 

Oancilla... 


... 

... ... 229 

Oarpophaginm 

... 

... w 8 

Candida ... 

•i« 

.6. 

...72, 87, 7 U 

oaxntia ... 

... 

... 

... ... 708 

candide-marginatia 

**« 

488 

GaryopbyUaoem 

.4. 

... 76, 4T8 

Candidita ». 

108, 

188, 295, 812, 496, 694 

caryopbylloidcs 

...644 

, 646, 048, 040 

Candolleana 

• •• 

... 

644,649,651 

Caryota 


... • 

... .<.080 

caneacena 

vat 

... 

«. r 476, 797 

caryatia 

... 

... 

... *»« 201 

Canda ... 

•« + 

•« . 

... 152, 197 

Oasarca... 

... 

... 

... 408,610 

oanicops^. 

lit 


... 63,658 

ea«hmifeneiti 


... 

_ m, 468 

oanitcona 

... 

*. . 

740 

oaaigneta 

... 

... 

200-7 , 800 

caniua ... 


*. . 

~ ... 761 

Oaapia ... 

... 

•«• 12, 

100, 407, 600 

cannabina 

... 


480 

Oatuia ..* 

**• 

••• 

... 106, 470 

caaulua.- 

...68, 99, 

106, 428, 408, G61 

tsaatanaa 61, 

102 

144, U6,20S> 877,007 

tanosparaa 



... 277 

caslancipam 

... 

... 

... m 210 

Can thy 1 idea 

... 


... 446 

Caataaopuis 

... 

... 

HI ..♦OSS 

aantleyi... 



... ... 866 

eavtata 

M* 

... 

... — 240 

©antoria... 



... rat, 758 

cartel caui 

»•* 

... 

... n 

eapcasis... 

... 

1 

109, 144,196, 61, 

caitetfi 

... 

♦r. 

... 670, 69# 

capUtrata 



60,488,867 

awtiaaima 

... 

... 

... «*. 1 141 

•apitatus 

*»» 


478 

ca«tof 

... 

... 

.i. *h 070 

Oaipitoaidca 

... 


w ... l'O t 

catalania 

Mt 

... ' 

m f 708, 788 

Gappwdde® 

>M * 

. 

... m. 470 

| Ofttill* .«« 

... 

.4. 

HI ■«*•' 188' 

©apparia 



... 178, 478 

OafocaUnm 

«*4 

• r HI 

.8. • - '*•*' 

Capra. ... 



681, 744 

Cfttopedm 


,'*** i - . 

... 1 •mY20# 

Wpirata... . 

... 


102, 687, 744, 760 

aatapyrrba 

... 

' ■ *** 


Oaprimulgi 

... 


106 

j' etteri 4i. 

•M 

• ••« 

. w$48b 

flaarbaakida M . , 

. 

.... .*.... m 

i aotrtta ^ 

«... 

HI 

Hi tv •, 



caudata 

Mt 


INDEX, 

PA OB 

mi 98, 080 Chttteiina 

Ml 

Ml 

jtfr 

Fill 

i ... 10* 

caudataim 

III 

m 

mi 483 

Ohalaratona 

... 

oto 

I*. ... 668 

caadatas 

HI 

Ml 

« M0, 480 

ohalcide* 


•ta 

... 795, m 

cftuiodei 

HI 

Mt 

Ml Ml 581 

ObilcididH 

•## 

00# 

123,136,684 

cautus ... 

•1. 

.M 

«n 584 

Cbaloidocept 

Ml 

••• 

mi H« 788 

Caviria.«« 


Ml 

Ml M. Ml 

Obalcii ••• 


•M 

... 136, 88*« 

Cecidomyla 

HI 

#•# 

M* 135, 884 

ohalcochlora 

Ml 

MB 

•m ... 384 

Cecbinioa 


M* 

188, 148, 149 

Obalcophapf 

IH 

Ml 

...3,107,031 

cecillei,.. 

III 

Ml 

Ml IH 319 

Chalccwima 

Ml 

l.l 

••I m. 899 

Cedrui ... 

*0« 

Ml 

III H« 118 

ObalimiaatiB 

Ml 

Ml 

mi i.» 631 

Celaatrinea 


Ml 

••• I*. 474 

Cballa M. 

•a a 

... 

... 30* 

•elata Ml 

Ml 

Ml 

mi ... 145 

•halybeata 

Ml 

Ill 

280,284,701 

oelarlo N , 

Ml 

•## 

119*40, 143 

Ohanwsleon 

••• 

Ml 

181, 830,73* 

oentralaii* 

Ml 

tot 

mi ••• 349 

obamoBlia 

Ml 

Ml 

mi in 486 

Cenfcrantbepom 

1.1 

mi m 491 

ehanwanertl 

Ml 

l.l 

Ml H, 149 

Conttaatbeaa, 

Mil 

III 

.*. mi 479 

Cbamaodoa 

Ml 

III 

in m 828 

Oontoopu* 

III 

III 

116, III 

CbajrtU m 

Ml 

•1 

Mi ii. 198 

Cephalopoda 


Ml 

... 88, 471 

Charadrlid* 

##0 

7,01,109,094,79* 

Cephalopyrus 

••• 

#0# 

.«* 425 

Charadritts 

Ml 

Ml 

in 8,894 

Cephaleta 

••a 

III 

*.i ... 127 

chara&Ua 

Ml 

Ml 

mi m 476 

Cepbid# 

... 

Ml 

•I. ii. 118 

Charasia 

in 


hi iw 726 

cerastiotdei 

HI 

, M 

... 704, 799 

Charaxea 

O## 


...78, 89, 674 

Cermet ia 

*** 

«MMB 

807, 707, 71* 

Chartocerue 

... 


Ml III 

Ceratopbyllaoca 

Ml 

m. mi 480 

Ohaalebwinna 

Ml 

...896, 498, 539, 097 

Ceratophyllum 

HI 

m. <80 

ehoela i. 

Ml 


100,494,001 

ceratophyllus 


... 

•N Hi 285 

Cheilanthei 

III 

Ml 

Hi M. 482 

Oerafcophora 

... 


— 794, 796 

GbaUdon 

... 

I*. 

mi 56,659 

Oeratopteria 

to# 

III 

«•« mi 482 

CfoeHdurbyn* 

Ml 

Ml 

Ml M* 165 

Ctrberoa 

III 

Ml 

mi m. 887 

Cbelie mi 

HI 

I*. 

M. H. 208 

Ctreomda 

Ml 

h* 

Ml M. 102 

Ohelcrao M. 

Ml 

• •• 

in mi 188 

cotdaloaia 

• II 


mi 92, 282 

Chelooia... 

M| 

♦M 

mi 208, 216 

oereaialla 

III 

•II 

mi 891 

Chdonomorpba 

■M 

h. 418,48? 

oertbosa... 

m 

III 

... 152, 199 

Chenopodlaca#.*, 

l.l 

m. 178, 479 

Ctriops ... 

in 

Ml 

644, 649, 661 

cheopia ••• 

Ml 

Ml 

... 266, 307 

Oariihtuca 

Ml 

•M 

mi 94, m 

chera ... 

III 

*.l 

m. ..707 

Oerihla 

• 1* 

Ml 

mi 48, 424 

Cheritr»~« 

#04 

M# 

HI HI 76 

Certhildit 

•II 

*ii 

im 48, HI 

CbcrtotU 


•N 

in 7U9 

oertifloala 

*— 


.m m 455 

Obetheaia 

##a 

*..8,62,74,897, 894 

oarrleapra 

Ml 

Ml 

mi 881, 748 

CblbU ... 

... 

m 

M. Mi 70| 

Gmlaa w , 

HI 

119, 380, 704, 709 

chicquera 

Ml 

Ml 

mi 107,494 

Camlw 

••• 

•to 

in m* 742 

Chilo M« 

1*1 

Ml 

138, 405, OM 

Cemi m 

a## 

in 

m 175, 526 

•hiroaera 

Mi 

Ml 

Ml Mi 149 

0*»yl« ... 

Ml 

Ml 

mi 395, 493 

Ohfmanrhowti 

1 Ml 

•M 

50, 428, 744 

OttJM — 

Ml 

Ml 

in 151*1, 188 

Chimtt&rogo 

Ml 

Ml 

Ml m. 969 


Ml 

to# 

... **• 488 

chlftemdi 

...4,99,108,495,700, 768 

Oalhoila 

•*» 

too 

... 78, 83, 674 

OhloMipi. 136, 946, 547,0*1,554,557, 88* 

mjrtOMMti 103, 131, 185, 111, 348, 1ST 

Chlone «M 

•M 

M* 

mi no 479 

mylonUi 

... m, 844 489, 478, 734 

cbirorgnt 

m 

Ml 

-.7, 109, 799 

oeylonloat 

Ml 

III 

... 78-9 

Ghtotidea 

Ml 

•M 

441,441, *4* 

CfatteoWinm 

M« 

Ml 

mi m 887 

oblowwbrtBa 

Ml 

' ' M* 

... „. 91 


III 

Ml 

Ml Ml 79 I 

tblofOjiilw 

•M 

•** 

««. 494,5*4 



INDEX. 


ilti 


♦cblorogrammafca 

PAGR 

M* ■* > ••• 380 

Circa* ... 69, 166. 

897, 494, 

MOI 

605,4128, 7M 

■chlorolophun ... 

••• **« 1^4 

OMrghe** 

• •• 

>•• 

... 468 

Cblorophyton ... 

••• 481 

eirrb^tus 



... •*.« 166 

ahlorops ... 

..4 ... 586, 668 

CirrhRichlbys 


824, 881 , m 

ChloropsU ... 

100 

Cirrbochroa 


♦M 

78, 80 

cblo rop tern ... 

452, 669 

ChxbopeValum 



560 

«hloropus ... 

6, 108,495 

cirrhouH... 



... 830,881 

cklororhyncbus 

497 

CirrboBpila* 



126 

^hloroBtlgma ... 

829 

Cirsotroma 



’019 

Chcsphora 

... 710 

Cma ... 



99 

Chcafocampa ... 

141,149 

ChwimpeloB 



... ... 478 

Cborizagrotifi ... 

454, 469 

C inti cola 



^ 101 

ohoituliB 



ciafculoidcs 


... 

... 842,856 

OhroBopbora ... 

489 

citrcoloidos 


... 

... 56 

flkrysaetue 

... ... ... 106 

eitrin^... 



... 102 

Ohry nacus 

... 428 

citrorrhoa 


Ml 

••4 614 

cbrysalcbytua ... 

... _ 221 

CUrullufl 



470 

cbryaantha ... 

... ... ... 012 

CHioolncla 



71 

ihryeea ... 

M . ... ... 100 

Clangula 


... 

699 

fohry«eidw 

... ... ... 418 

Clania ... 



401 

Ohrysididsa 

... 19, 128, 664, G75 

Claoxyloti 



480 

PhryaU 

19, 22, 664, 665,675 

Cnthurella 


...225 

, 226, 282, 238 

4jhryao(joma ... 

... ... ... 605 

Clclia ... 


• *# 

... 162, W 

Obryaolopba ... 

199 

Cloono ... 


•M 

478 

fchryaolophnfi ... 

612, 581,763 

Clorarcbo 


• •• 

.i. ^ 602 

JDbryBomphaJuft 

...211, 243,845,849 

difTordI 


• •ft 

118 

fohrysopelea ... 

... .. 170,181 

Cloaoma 


41ft 

... «*. 146 

ibryecpcma ... 

... ... 883 

CloHtrydiuw 


• •• 

... ... 888 

Chryisophri* ... 

. .. *61 

Clotbo ... 


• •ft * 

... 144, 146 

4 )hty 8 opt«i*uni ... 

im ... 88 

Olnpea ... 



... H. 700 

iehryaopygia ... 

102 

clydonia 



••• ... 228* 

Ohrysoryctia ... 

... *** ••• ^0 1 

ciypeata 


64, 76, 498, 516, 698' 

ttbncwf 

... 61, 108, m, 663 

clyptospira 



... ... 228 

pioada ... , 

> ... 501 

c-nigrnta 


r 

... - 70S, 705 

Oicoa 

558 

Cnoba ... 


• •• 

219 

Cicouia 

, , 74, 101 ) 

coagulauB 


#•« 

m 

Picon 

... m. 14,110 

Coathomyia 


• «!• 

... ... 288 

CiconUd® m. 

m m. 14, 110 

Oocctdaa 


... 846.356,682,684' 

^inclorbyncha 

...51,103,057 

cocci nea 


•M 

... 946, 844 

CiacloJi 

... , ... 62.526 

CoocineuB 


... 

... ■, ... 209 

fcineraootta ... 

3 Op, 404, 761 

oocdtorus 


. ... 

•M Ml 126 

*rinerca ... 

6,16, 68 , 110, 415, 476, 

Ooccothraustes... 


52,108, 74ft 


496,477,696 

Oocootbiaustio® 

... 

-i ... 108 

idtoereus 

... 682, 729 

Cooculuf 

... 

... 

m 

•elngalenidi ... 

... ... 78, 79 

(Joccyge* 

... 

#1. 

... 6ft, 106 

clnnamomea ... 

17,110,897 

Ooccyatea 

•H 

... 

106, Iftft, 492 

OdnwwpomeaB ... 

64, 10, m 

cochi ncblnensc 

M. 

... ... 478 ' 

4 dan%momi ... 

~ ... 854, 857 

oocbir^Uilcra 

w*i 


... ... 848 > 

... 

848 

coekcrelli... 

Ml 

4M 

... 854^ 867 

OfawOfc tt» 

M» Ml 187 

cocital, *M 

Ml 

Ml 

**$ 724* 

OrfrcU- ««. o. 

•*. ..*18,75,498 

Cdlli color 

4M 

... 

... *^ 288 - 



INDEX. 


xlvH 


Gcdeatinua 

• M 

PAGE 

mi ... ... 630 

Couservula 


PAGE 

•». ... 285 

cmteaUa 


U,6rt, 486, 496, 695 

cortseivuloides... 


m. ... 282 

Cd&logyne 

Ml* 

415,417 

consignafca 


... «m 701 

coffem ... 


••• «•» *.. 187 

consortia 


... ... 460 

tognata... 


•*,* ... 288 

conepioa 


140,451,458 

Oollia ... 

>•* 

••• »*♦ ••• 7 62 

oouapurcat* 


455 

ctolaca ... 

a* 

«** ... **i 721 

conataatia ,. r 


218,219, 288 

•Oaidenta 

y 

.. 

m. ... ... 478 

constellate 


272 

Coliafi ... 

.. 

- 77 

Contheyla 


m 

oollaria ... 


... 188, 21 

continua ... 


... 224, 238 

Oolloealia 


... 105, 182, 021 

oontra ... 


... 70, 102 

collurioidai 

.. 

••• ... ... 101 

Conus 


... 228 

Coluber ... 


888, 894, 539, 548, 760 

Oonvolvnlaceaa 


h* 478 

Oolubridw 


203 

Convolvulus ... 


... ... 478 

Colubrin» 


««• ... 298 

oonyaoidea , M 


477 

Columba 

2, 

260, 107, 495, 515, 691 

Oophotia ... 


m* ... 724 

Cotumbw 


1, 00, 107 

Copra 


... h> 680 

Columbidw 

». 

1,60,107 

Copromor^ha ... 


... ... (206 

Cola in bin© 


2, 107 

Coproraorphid© 


... 606 

Oombretaowe ... 

644 

Copsychua 


102, 489, 765 

oometea... 

ill 

... ... ... 829 

Coraeiad© ... 


... 57, 104 

oomideleuoa 

• a a 

... ... 225, 233 

Oomeira ... 


67, 104 

comma ... 

••a 

200 

Coradaa 


57, 104, 492, 6S6 

Cornua elin a 


... 481 

ooralirm 


SiO 

Comwelinaceai 

... *•* ... 4bl 

CoralHophyla ... 


221 

awtonnelin folia 

... ... 480 

corax 


.i. 99, 686 

comminuena 

... 

»♦» mi ... 145 

CorcMfolia 


474 

cwmmunicafts-daroolauft 487 

Corchorua 


474 

cammunia 

4 ,«1 4S7, 479, 480, 490, 692 

cordifolift «,< 


473 

comorin us 

• «. 

... ... ... 411 

ciornionluta ... 


65$ 

templanata* 

... 

... ... 231 

cornix ... 


686 

Composite© 

... 

... ... ... 4/6 

cornuammoni#.,. 

, 

... 86, 91, ass 

eampreisa 

... 

... ... ... 680 

coriiuta... ... 

. 

639, 867, 697 

oompmsns 

... 

... ... ... 680 

coromanda ... 

. 

... ... 493 

©onchidimn 

... 

... 568 

corona amteliana 


••• ... 479 

conoolor... 

••• 

... 103, 615, 636 

coromandelianua 


M, 498. 696 

cofculonarua 

... 

581 

coromandelica „ 

. 78. 10], t9f. 528 

oonducta 

••• 

... 279 

coronmndelicua 

. 

... 6. 109 

oonferta 


... «. 41.5, 473 

tw>mandu»...16 88, 10«,110,4»8.497. 702 

confertiaaima 

... 

... ... ♦*. 443 

ooronata 


897, 614 

40&AqU«m 

... 

... , Ml ... 151 

ooronatum 


... 470 

eonflucna 

... 

••• , .... ... 282 

oorouea ... 


... 08 C 

confer mia 

... 

... ... ... 718 

coroaifera 


868 .SB? 

eonfuaA 


... 147, 148, 907, 209 

corrects 


916, 46$ 

«*agener 

... 

... *♦* ... 828 

cortfeeea 


... 466 

tonim ... , : , 


**. •. >*M 674 

coma ... ♦*# 

... 78-89 

Otmicum 

MM 

... ... mi 86 

OOIUMMUM 

* 

78-89 

coalon**. , 

♦M 

... 188, 293, 762 

OoriU$? „ 


M», 45*99 

jug*U . 

... 

m* ... 644, 647 

Oorvin® ... „ 


... 90 

coniangtiittea 


... ... 708,706 

Oorvu. ii, 46, as, 

421 

. 484, 495, 666, 


♦4* 

... «. 704*705 


746, 757, 759 






INDE*, 







PA OB 




PAG* 

oorybantla 

... 


... ♦.* 619 

Cryptogam! ft 

• tt 

• •# 

«• 483 

©orymbosa 

... 

... 

... 479, 476 

Cryptoleohla 

• it 

•tt 

... . 900 

torythat 

N. 

MS 

... 134, 187 

Cryptolepbii 

Ml 

• •• 

... ... 477 

Oosmia ... 

1*1 

• •a 

291 

Cryptolapba 

999 

• •• 

... m, m 

Cowidtt 

... 

Hi 

... ... 194 

CrypbtopbyJlaipii 

Ilf 

... ... 84* 

Coma ... 

• •• 


182, 194 

Orysocolaptis 

990 

09 0 

... «•» 104 

costal is ... 

... 

HI 

... 282. 403 

Cuculid® 

III 

tM 

... 68, 109 

CoiteUaria 

... 

*#• 

... 221, 283 

Guculin® 

• tt 

• tt 

... ... 108 

Cotccia ... 

Ml 

MS 

... ... 126 

cacuHata 

009 

••• 

... ... 1 68 

Cotile -» 


•H 

... 66,103 

Cucullia 

999 

Ml 

... ... 276 

CoturaU 

4,66, 

78,108, 496,625,692 

OnoulUatue 

• ft 

... 

m. 375, 440 

Couthomyia 

• *# 


... ... 06 

Cuculus 68, 106, 841 , 366, 

422, 428, 426, 

Cramblme 

#•• 


m. 405 




438, 493, 681 

trameri ... 

•M 


... ... 401 

OooumiB 

M. 


mi ... 476 

erasca ... 

HI 

• •• 

... ... 456 

Oucurbita 

... 

... 

478 

or mb irostr is 

••0 

• It 

... 109, 496 

Caourbitece* 

M. 

... 

... ... 476 

Orateropodid® 

• I# 

47, 99 

Culox ... 

387, 

346, 627, 

688,686, 688 

Crateropodm® 

Ml 

... ... 99 

CnlicicRpa 

... 

102 

154, 155, 427 

Crateropus 

••• 

MS 

80, 90, 486 

Cttpbt ... 

m 

... 

78, 674, 575 

Owatonotui 

III 

IM 

202, 210, 2X1 

Cupbode* 

... 

... 

... ... 608 

oreoca 


... 16. 64, 498. 697 

cuprea 

... 

... 

... 2, 719 

oremuoapif 


• it 

... ... 598 

cupreipetmii 

... 

Ml 

... ... *78 

creaata~. 

HI 

MS 

197 

cuprina 

... 

... 

♦a. Ml 284 

oTeaulata 

•to 

HI 

... 848, 479 

OurciHgo 

... 

... 

mi ... 480 

crenuHfera 

HI 

a## 

469 

current 

... 

Ml 

•a ... 468 

wepidatum 

• at 

• ♦• 

_ — 666 

carsitauB 

Ml 

•*. 

•M Ml 101 

crepusoulam 


MS 

... ... 886 

oamorla 

•». 

... 

... 465, 467 

creeorlaa 


• •• 

... ... 586 

Our&oriin® 

... 

... 

... 6, 109 

eretioa ... 


Ilf 

... ... 146 

Cnrtorlut 

... 

... 

... 6, 109, 6J4 

Oriniger 


• •* 

... ... 100 

carte M . 

... 

... 

... 97 

trinlgera 


••• 

... 101, 486 

ourtuB ... 

... 

**• 

... ... 810 

Crinum 


Ml 

... 480, 481 

Combaaa 

... 

... 

446,449, 460 

cristate ... 

••• 

HI 

108, 689, 748 

corrlplena 

... 

... 

— ... 714 

cri status... 

8, 107, 111, 

166, 416,417, 

curaoni® 

... 


••• m« 889 



494 

, 624, 629, 699 

Gatoata 

Ml 

— 

— ... 478 

ttltlca ... 

M. 

Ml 

... ... 687 

ojanea 

M* 

••• 

... 1*7,170 

Orobylophora 

... 

• tt 

... ... 61 8 

cyaneus 

M. 

... 

... ... 78 

Crocanthes 


• •• 

... 698, 605 

cyanicula 

... 

... 

m ... 62 

Crocidura 

... 

MS 

860, 897, 761 

Oyanlrii 

... 

•»* 

... 78, 81, 83 

Croeidcr® 

... 

• It 

... ... 689 

Oyanifltes 

... 

... 

... m 47 

Orooodilus 

... 


... 724, 726 

cyaaiventris 

... 

Ml 

... ... 100 

©rooopus 


• It 

... 494, 614 

oy*aoeephalu»... 

... 

73,106,498 

Orotol&ria 

... 


476, 600 

oyanodncta 

Ill 

Ml 

#•» ... . 760 

Crotalin® 

• •• 

• •• 

... m. 686 

eyanoctnctUB 

... 

• »» 

’ ... 888 

Croton ... 

... 

III 

... ... 480 

cyaaolinea 

.«* 


mi ... 388 

crucigeta 

... 


... . ... 734 

oyoneooUi 

Ml 

... 

•«. '«h 199 

cruentata 

... 

• •* 

216, 447, 449 

Oytmtp* 

*•« 

Ml 

104,164,170 

ertumtetui 

... 

• •• 

269 

cyanopttra 

•II 


... 171 

cruantu* 

**• 


... 626,639 

cymnnrui 

M. 


M» Ml '"Ml 

aiurali* 

M* 

•M 

... ... 7*6 

Cyanti 

... 

... 

51, 101,087 

©rymodw 

... 

• •• 

... 375, m 

cyalhicornit 


♦** 

... ~*f87 



2 IWEX . 


eyclocerofl 
Cydloaia ,. f 
cyclostoma 
cjytflotlrema ... 

Cycnla 

eygnoidea 

••• 

Cytfnn* 

Cytichna ... 

cyllndraciufn ... 

Cymbldium ... 

Cynipld® 

Oynoglotfeus 

Cynogon 

cynlrif 

Oynopterus ... 
Cynthia ... 
Cyon ... ... 

CyomU 

cyparigftlte 

Cyperacc® 

Cypraca 

cyprli ... ... 

Oypsell 

Oypwlld® 

Cy paella® ... 
Oypaelos 58 
Cywbia 

cyme 

Cyraatia 

Oythara 


Baftia 

dahli 

dalbergac 
dalbergioidei ... 
Dalbgla ... 

dalhoiari® • M 

dalliana ... 

dalielli ... 

daaa ... ... 

Danaln® ... 

Banal* 

daoiocooius *•* 

Dapb Delia 
daphnelloide* 
Baphnti ... 

Antpift ... 

dftfrtfe . 


PAOI 

•m ... ... 377 

*♦* »» *t. 198 

**» ... ... 320 

m* ...96 1 88) 282 

... ... ... 304 

... ... ... 82 

... 697 

... 280, 284 

••• ... ... 98 

... ... ... 849 

116, 31/, 123, 124 
... — ... 829 

... ... ... 341 

... ... ... 138 

••• ... ... 186 

... ... 78, 82, 86 

... ... ... 75) 

71, 303, 163, 427, 489 
... ... ... 141 

478, 483 

... ... 462, 472 

... ... ... 608 

... •»* 68, 105 

... ... 68, 106 

... ... ... 106 

106 f 492, 616, 660, 761 
... •«* ... 710 

••• ... ... 146 

... ... 574 

... ... 229, 384 


... 64, 498, 698 

...140, 702, 704, 707 
... 906,209,211 

... ... ... 690 


«m ... 99, 339 

m* •«• »«. 665 

... ••• 169, 200 

... ... 79 

•••78, 80, 82* 156 574 
... ... ■»».' 629 

— 996, 238, 286, 354 

.86, 290, 288 

«m I*. 149 

«* •«. ... 193 

... ... 78, 81 


dsaahttm 

d&aara 

Dataratha 

Dasycbira 

dasychir® 

datina 

daacua 

dauma 

daura 

davidsoni 

decagyra 

decca^ensla 

deeeptor 

deolaraui 

decora 

decorata 

Deouaria 

decumaous 

defecta 

dejecta 

De lcphila 

deloota 

delicia 

deltaspla 

dcmeraum 

Demodex 

Deadrobinm 

Dendrocitta 

Dendroeopus 

Doadrocygoa 

DendrophU , 

Dandiophlepe 

densiftom 

dentata 

denfcafcrt* 

Dentella 

dcwticulata 

deotictilofla 

daodllnea 

dontipen... 

deutisealpluta 

deodara 

daparca ... 

depo«ita 

Deprewarfa 

deralota 

Doioca ... 

dctcripta 

deeerta ... 

degeyti ... 

4we*tt«ola 


* ••• ... 721 

•** ... 483 

••• «. m. 298 

...116, 127, 153, 19? 

... mi 137 

... m* 781 

... ... 14; 

603,657 

••• ... ... 882 

... ... ... 489 

— 96, 282, 988 

... ... 794 

...337 

... 456 



78,81,288,447,448 
... 695, 698 

...169) 860, 986, 868 
••• ... ... 140 

... ... 478 

140, 142, 145, 146 
••• ... ... 888 

••• ... ... 451 

••• ••• ... 601 

••• **• ... 48p 

*** ... *m 884 

417, 418, 668, 886, 668 
> — 99, 603, 60S 

«• 67, 668 

• ...18, 111, 498, 686 

... m* 801 

••• ... 801 

... ... 478 

- 318, 377 

487, 488 

••• ••• ... 476 

••• «k» 285, 713 

••• ... ... 455 

Mi M» 207 

••• 22 
••• **♦ 319 

— «. •«* 118 


•m 708, 705 

... ... 196 

... 707 

«* ... 148 

*»• m 688 

**• h. 148 



INDEX. 




FAQB 



PAG* 

deieTtorum 

... 

... 680, 688, 681 

disjecta ... 

Ml 

hi mi 234 

Desmodium 

• at 

478 

difljuncta 

IM 

if* 34 

destructor 

Mt 

... ... »m 401 

disport* 

• ** 

.. ... 300, 381 

dera 

Ml 

... 108 

Diipidlnae 

Ml 

hi hi 843 

diasobalis 

Ml 

321, 288 

dispilata 

Ml 

m* ... ••• 7j(0 

Dlacriflia 

*11 

...202,201, 208,210 

dlfltimUis 

Ml 

... ... ... 734 

di&doma 

IM 

... ... ... 829 

Dissura ... 

Ml 

14, 110, 487 

diadematus 


880, 882 

distieha... 

Ilf 

... ... ... 436 

Diagram ma 

Ml 

880 

difitinguenda 

Ml 

... ... ... 818 

Diaphora 

♦ M 

* 204 

Distira ... 

III 

... 810, 580, 769 

Dlardigallua 

Ml 

... 114 

i distorta... 

• •• 

218, 281 

Diaraia 

III 

702 

divergeus 

•II 

... 186, 187 

Dlaspis ... 

Ml 

840 

diverstfvlia 

Ml 

mi ... ... 668 

Dibamas 

IM 

... ... ... 72G 

dUes 

IM 

228, 288 

Dicaeidw 

• •• 

104 

divisa h. 

, w 

286, 289 

/dicaitiB ». 

IM 

... 606 

Doliehaadronc 

479 

Dichargyrlfl 

• It 

702 

Doliophit 


... ... >m 684 

dicbotoroa 

... 

478 

domesttcus 

... 

... 54, 108, 489 

Dioranura 


150 

donatftua 

... 

152, 201 

Dloruridae 

... 

48, 100 

Donox ... 

... 

... ... ... 470 

Biorurns 

48, 

100, 864, 424, 486, 482 

Dondera 

... 

... ... 216 

Dlctammut 


808 

Dopatrium 

... 

... ... ... 478 

dictyospermi 

... 

842, 816 

dora ... 

... 

447 

dioyola ... 

•» . 

... h. ... 618 

Dorika ... 

••• 

... ... Hi. 446 

Didymium 

... 

... .m ... 886 

dorsale ... 

... 

.. 286 

diffumim 

... 

... ... ... 4 i 6 

dorsalis 

... 

... ... 197, 724 

digna ... 

... 

... ... ... 710 

dortata 176, 

186, 

, 606, 071, 673, 678, 686 

dilatatum 

... 

... ... ... 480 

doraigera 

III 

886 

dilota ... 

... 

705 

dortuosum 


... ... Hi W 

Dillenia 

... 

... ... 6o8 t 682 

Dorylna 

HI 

... ... ... 688 

dimidia 

««• 

... m ... 466 

clou gall 

... 

110, 183 

Dinodon 


... ... ... 23u 

Draco ... 

•«. 

170, 181, 187, 724, 736 

dioica... 

... 

... ... ... 478 

Draoama 

... 

... ... ... 866 

diores ... 

... 

... ... ... 82 

draucua 

... 

n* •» hi 143 

Dioftcoroa 

... 

... ... ... 401 

Drepana 

... 

196, 880 

DiospyroB 

... 

477 

Drepatiid© 

... 

... ... ... 196 

dipbns ... 

• M 

.. 470 

Drill ia M 

... 

228, 234, 227, 208 

diphtherina 

... 

... Mt *#« 611 

Dromadid® 

... 

... 109 

Diploptcra 

... 

128 

Dromas 

... 

... im. ... 109 

diplostigma 

... 

... *.i ».* 276 

Drymooatapbus 

... ... 100, 181 

dipsaeoa 

... 

448, 444 

Drymociures 

•41 

h. ••• l06 

Dtpsadomorphinaa 

801 

Dry an antes 

Ml 

HI ... *H W 

Diptadomotpb 

ius 

... 170, 307, 646, 661 

DrjopUU 169, 808, 894, 639, 684, 642.(49, 

jDip«as 

...181, 187, 188, 526, 768 



647, 648 

Dipterygla 

Ml 

384 

dfcbal! ... 

... 

• 

Dirades 


... ... 404 

dubia ... 

... 

8, 109, 496, 616, 69* 

fliBcalis 

lit 

... .♦» *•* 210 

ducenf ... 

H. 

m 

Discern unis 

Ml 

... ... ... 101 

Dtteui* ... 

HI 

■ ' ... , ; % 

dfaeUignata 

•M 

... ... .m 280 

dukimmcnslB 

>• +** 

_ ... •+. 3-31 , ‘ 



••• «* hi 78 

dole la ... 

*♦. 

«» ... ■ 1 v#** 461 

diSfidlwt 

... 

••• ... ... 08 

dumorilii 

1 «M 

M. , , .WA'724 



ismx. 


% T 



PAO« 




l*AQB 

Hlametia 

«*• 

#9# 

' ... ... 100 

clpis ... 

... 

... 

. ... 80, 306 

daO-ldgO* 


««* 

... 700 

&]U‘& «. 

... 

... 

... ... 287 

Doctor 

*«9 

• *• 

... 17, 108 

elwesi ... 


... 

m 729. 

4uftitamleri 

*•• 

830, 832, 525, 724, 763 

El-westa 

Ml 

... 

378 

Eoymeria 


... 

... ... 881 

Elyrrmias 

..I 

... 

... 78, 78,82 

X>yootylodones 

• 9 • 

478 

Klytraria 

.1. 


... Mi 478 

Eyctia 

M. 

99* 

79 

©marginal* 

... 

... 

... .0. 474 

dynsato 


... 

... 78, 61 

Kmarninula 

... 

*1. 

... 80, 87, 282 

Dytodia 

• •* 

999 

... ... 190 

Ewboriza 

... 

66, 

71, G08, 744, 70# 





Emboiizin® 

... 

... 

108 





em^ria ... 

... 

... 

70, 100, 488 





Emilia ... 

.1. 

... 

... 477 

Rb^nscere 



477 

emittans 

«• • 

. ... 

210 

Bboda ... 



587 

Encyrtus 

... 

... 

126,137, 668 

ebtrrneum 

• ft 

99. 

88 

oudekatumia 


... 

... 818, 821 

ecboolus 

Ml 


142 

endoph© 

... 

... 

... 161 

echinacantba 

• •• 

• 99 

... 89,282 

endopham 

... 

... 

... 149 

©chioata 



... 847, 850 

ondroma 

... 

... 

... 277 

echloides 

• •• 

... 

479 

energa ... 

... 

... 

•n ««• 610 

Echis ... 

• •• 


188, 504, 758 

engraphica 

... 

... 

205 

Echlida 



205 

Engmulis 

... 

... 

761 

Eclipta 

... 


477 

Kohydriua 


... 

... 811,769 

Eornulia 

... 

... 

76 2 

Enhydris 

... 

... 

... 810, 759 

edgarii 

... 


... ... 218 

KnJda ... 

... 

... 

... 90, 282 

edwardsl 

... 

99 9 

. 108, 878, 525 

Epactris 

... 


617 

Bffloreftc»n« 

... 

• 99 

. ... ... 707 

Epagoge 

... 


... ... 5 88 

4gcna ... 

••• 


... ... 78 

Epatolmis 


... 

205 

ngwtoai 

... 


... ... 190 

Epiblomid® 

... 

... 

... 588,610 

Sgfegia 



... ... 219 

epi charts 

»•* 

... 

... 228, 234 

Kiachisfcid® • 


*9* 

■ ... ... COO 

fplchrysa 

... 

... 

012 

Rlanus ... 

89* 


59, 107, 166 

©picyrta 

... 

... 

... I.. 689 

Rlaplc® 

• 9 • 


... 812 

Epiduodrc® 

... 

... 

... 492, 562 

slata ... 


’ ' 

... ... 215 

Epiiacydes 

... 

... 

211 

Rlutloe® 

««• 

99 9 

474 

Kpileofca 

... 

... 

... 442,717 

eldii ... 


999 

... 878 

Epinophllua ' 

... ’ 

... 

... 829,881 

il*gai$4 ... 

68, 

M2, 470, 477, 551, 713 

Kpiuotia 

... 

... 

mi ... 687 

ilsgantisaimi* 

Ml 

**r 

.. S23, 234 

Epiplotabl® 


... 

m» ... 404 

Klegardta 

... 

... 

... - - ... 464 

episfopalis 

... 

... 

... ... 402 

Blwtrii 

... 

... 

... 990, 938 

cptaeopot 

... 

' ... 

...14, 1 10, 497 

Bidphsmtopas 

... 

... 

... 47 1 

Bpisilia 

... 

Ml 

442, 720, 71* 

Bjaphft* 



*»i ... 620 

epiaticta 

... 

... 

... 899 

illfcaa ... 

... 

' ... 

... 720 

Kpfthcctie 

.*• * 


' *.. 691 

tils* ... 


• M 

♦** »*• 78 

epomia 

... 


mi ... 699 

SWlampuf 

... 


’ Ml ... 19 

©pops ... 

... 

... W, 108. 660. 830 

itim ... 

... 

... 

... .u m 

Kpnnda 

... 


' ... 277 

Oltpacoide** 

... 


* ... " . *i. 830 

eqn ©stria 


... 

M. 144 

tfnatfata 


' ... 

- 87 

Kqutmla 

... 

... ' 

86^ 883, 761 

Oongatas ■ 

... 


... 845,850 

Eqau# v 


.i. 

... 102 

,ip«p*r ;< 

... 


v ... ' ... 141 

Er**tf i* 

«•* y 

*M 

■ ... 'M. 402 

UpfeaartUn*. . 

'**« ’ ' 

* 00 1 

... ■■ ... in j 

Erast*!*©* 

... ’ 

' 

... <69,441 

ipHit»tonU 


' **» »' 

” ... 1 Wr ' i 

Erato ... 

♦* • 

" «*« 

... 06,398 



m 



INDEX. 



Ercmiaa 

• •• 

«H 

PAGE 
723, 724, 786 

En cells ... ... 

Mt 

PAOl 
♦m «i. 667 

eremita 


• •• 

526 

euoharis 

... 

mi •*■ 79 

eremitis 


«•» 

... ... 690 

Ettchcduu ... 


... 90, 219 

Kreaaa ... 



H. ... 151 

Euchilopterou*. 

... 

... 66, 66, 281 

Brent) otit 

••• 


617 

Eacoama 

... 

... ... 668 

ergaafa 

••• 

• •• 

... Mi 611 

Kachrwoldea ... 


... in 98 

Krpolia ... 


••• 

... 78, 82 

Euchr©aa 


... ~ 28 

Eria ... 


• •• 

... ... 563 

Eudendrobinm 

... 

... 562, 668 

Erigeron 



477 

Kudynamis 

106.806, 408.631,148 

•rinacoa 


... 

214 

Kugraphe 

... 

... ... 709 

ertocarpa 

•aa 

... 

... ... 478 

Eullma 

Ml 

96, 97, 231, 2?8 

Kriocaulera 


IM 

481 

Eolimella 

... 

...97,217, 288 

Eriocanlon 


• •• 

481 

Eumecea 

Ill 

... 705,706 

eriopetala 


•a# 

... 644, 646 

Eumenes 

.. . 

26, 674, 676 

eriopla ... 

— 

••• 

431 

Eumenidro 

... 

... ... 674: 

Eriamfttura 


•a • 

699 

Euphorbia 

... 

... 868, 480 

ermiuea... 


• •a 

208 

Euphorbiacew... 

... 

... 480, 646 

erosa 


• •• 

mi ... 214 

euphorbia) 

... 

... ... 140 

Erosia ... 


•a* 

... ... 404 

euphrasioidea ... 

... 

478 

erotiae ... 


••• 

... ... 684 

euphroeyne 

... 

... 228, 284 

erratica ... 

BM 

• it 

718 

Euploxia 

... 

277, 278, 268 

eru beacons 


• It 

... 707, 708 

euploca ... 

.1. 

... 126, 684 

erumei 


4I« 

380 

Euploca 

.1. 

78, 82, 674 

Erycialdna 


MB 

Mi ... 678 

Eupodotis ... 

... 

108, 873, 576 

Erythracea 

... 

• •• 

... ... 478 

Euproctia ... 

... 

162, 199, 201 

erythrlnua 

... 

••• 

... 61,71 

Eurois ... ... 

... 

288, 442, 717 

erythrocephalum 

Ml 

762 

europffiua ... 

... 

... ... 660 

erythrocephalua 

MM 

99, If 5, 422 

Eurylasml ... 

... 

... 67, 104 

erythrogaster 


• M 

... ... 61 

Knrylffimid® ... 

... 

... ii. 104 

erythrogaatra 



... ... 657 

eurymeno ... 

... 

... ... 720 

erythronotna 

... 

47, 101, 487, 745, 750 j 

Enrypfcryx ... 

... 

... ... 182 

©rythrophlepa 

... 

• M 

206 

K escheats ... 

... 

718 

erythroptera 

••• 


... ... 103 

Ease mi* ... 

... 

... 486, 488 

erythropteroa 

... 

•• 

... 530, 408 

Eutamia 

... 

... ... 904 

erythropygia 

... 

• • • 

... ... 103 

Eutelian© ... 

... 

... ... 440 

erythropygioa 


• •• 

... ... 101 

ButhalU ... 

... 

... 78,60, 166 

Erythropna 

... 

M# 

494 

Euthemania ... 

... 

... ... 204 

erythrorhynchua 

• •• 

... 4, 525 

Enxoa ... 

... 

442, 464, 401 

Brythrospiaa 

... 

... 

... ... 68 

ovelina ... ... 

Ml 

m# in 78 

•rythroatoma 

•O 

*#• 

... ... 219 

everctti 

»»» 

148 

erythrotus 


• •a 

... ... 369 

everamatmi ... 


••* m. 081 

•rythroui 


aaa 

mi ... 781 

EtoItdIub ••• 

• 1. 

... ... 478 

erythroaona 

••• 

•a a 

... ... 205 

Exarnia... ... 

... 

... 464, 468 

erythrurua 

♦•a 

• •a 

... 561 

Kxofficarla 

«. . 

... 046, 068 

Sryx ... 

•a# 

... 183 

, 187,292, 887 

Excalfactoria ... 

II. 

4,485*760^762 

Bsacna ... 

a»a 

... 

... 1 18, 694 

exoelaa ... 

... 

im iii 172 

eaon ... 


«M 



exoiaa ... 

... 

mi hi 198 

Eatigmana 



202, 211,212 

exclamatioaii ... 

.1. 

... 398, 721 

eaul» ... 


— 

140 

extgna ... 

... 

... 288,469 

Euarotia 


M* 

<" 208, 204 

eximia ... ... 

. »M 

... !,• 207 

Enblnpharia 



... 724, 759 

exotica ... ... 


... 849,474 



INDEX. 


Hu 


' 

PAGE 



PAGE 

exprompfca 

78, 79 

ficnlneua 

... 

... ... ... 470 

exaula ... 

436 

Ficus 


520, $56 

extenea ... 

204 

filamentosua 


..832 

externa ... 

289 

Filices ... 

... 

. m 

exuatns ... 

.,.107, 181, 188, 524 

fiUfera ... 


22fl 

Eyralponus . 

205 

fimbria ... 


... . 716 



fimbriata 


... A8& 



finlayson! 


787 



Florin!* 


...347, 851, 854, 856 

falcarius 

76) 

ftogclllfcra 

... 

... 8j81 

faleata ... 

479 

tiaxnmatra 

... 

702, 70S 

fatcineHus 

761 

flammea 


181, 396,397, 493, 701 

Falco ... 60, 107, 166, 306, 494, 609, 

flammicops 


423 


510, 618,530, 581, (568 

flava 


300, 477 

falconer! 

5G8, 564 

flavaJia ... 


206, 308 

Falconidcn 

69,106,164 

ft a vat a ... 

... 

loo 

Falcon into 

... 100, 164 

Havens ... 


... ... ... 206 

ftillax ... 

... ... ... 480 

flavcolne 


100, 108 

fsmiliaris 

G86 

lUvetceni 

... 

726 

faro 

183,138 

Uavia ... 


448, 4 49 

fasctafca ...285, 

0, 634,635, 038,641,736 

flavi can data 


715 

fftvctatrix 

487 

fiavicih'ata 


483 

fasciatus 

. 106, 164,109, 182, 188, 

flaTlcineta 


.152. 202 


265, 316, 317, 319, 821, 

flavicollie 

...17, 100, 108, 489, *98, 6 Iff 


331, 382, 495, 507, 614, 

flavida ... 

... 

... 185 


510,524, 539, 759 

flavidene 

... 

467 

faBoiculatns 

474, 669 

fieviiuargo 


••• ... 210 

fatoiogottatus 

829 

flavipes ... 

... 

... 136 

faaciolatua 

186, 997, 725 

flavipicfca 


... 284 

fatigans ... 

684, 686 

fiavirena 


704, 709 

#089 

... ... ... 285 

flavirostriH 


421 

fedtachenkoi 

... ... ... 725 

flavivonfcris 


100, 101 

feldeggi 

103, 688 

flavopicta 

... 

... 674 

fella 

964, 367 

flavovirens 


... 331, 284 

Feli« ... 

... ... ... 182 

Flemingia 


476 

Fteltia ... 

442,700 

flexuoiiim 


••• .*• 488 

fergnaoni 

... 780, 788,786 

florca ... 


175,071, 674 

ferine ... 

456, 698 

ftorescens 


... ... m 

ferox ... 

... 107, 536, 529 

floribunda 


m* 65, 66 

ferrago ... 

... 60, 78, 663,760 

Flueggia 


... 480 

ferrea ... 

102, 108, 849, 488, 741 

fluriatills 


18,696 

ferruginca 

...111,181, 197, 608 

fluricola 


10S, 81S, 016, 7J>8 

femgluella 

618 

Fluxiua... 


... fit), 93, 232 

fetroginetw 

61, 107, 400 

Faults© 


... ... 108 

ferruginotua 

99 

foUioolorum-hominie 884 

fitftiii ... 

... ... ... 889 

fojua ... 


"• ... 781 

forui ... 

... ... , #** 697 

Fordonia 


... ... H. 807 

femnp' ... 

185 

formftta... 


... ... •*. 146 

fer*Sda... 

... ... ... 455 

Formioidw 


••• h* iu 188 

Fiooide® 

... ... «... 476 

Foml sides 


161 

flotilla ... 

m« ... ... 466 

forsfceni... 


... ... ... 168 



iir INDEX. 




PACK 



pa<;e 

forLipos 

... 

11*1 

lascata... 


137 

fortiBHima 

... 

384 

fusolOasis 


194 

fossa ... 


132, 198 

f usci caudn 


... ... ... 138 

Fohsutub 


or., 333 

fusciaiudatft 


100,153,397 

Fossoria 


123 

fuscicollis 

... 

110, 497 

fragilis... 

... 

24C. 

fuBcipunuis 


208, 604, 675 

FruuoolmiiB 

4, 

73, 107, 188, 897, 495 

fascist gnata 


714,715 



"" 524, 693 

fusci vuntris 


127 

Iran Mini 

... 

104,176 

fusuoviranB 


... ... ... 462 

Frank! inia 

... 

101,487 

fuscuia ... 

... 

97, 471 

fraterna 


... 78,82, 141, 455 

fUBl!U8 ... 


101, 108, 154, 242, 260, 

fraudator 


246 



427, 488,49ft 

fraxiuella 


368 

fusiformis 

... 

222 

freriorioi 


••• ... ... *<i2 

Fusim ... 

... 

22ft 

Frugal a 

... 

ltt 

... H. ••• 

fytcliii ... 

... 

107,188 

Frcgntida? 


13 




fremitus 


297, 721 




fruyori ... 


... ... *•» lF) 




frtng 11a 


186,13ft 

gnchnn ... 

.«• 

529 

Fringillauda 

... 

... ... ... aO 

galaulirm 

... 

212, 213 

Fringillidro 


6-, J93 

galaxift ... 


279 

Fringillium 


... ... ... 193 

gulhula 


426 

frivola ... 


702 

palericulata 

» • • 

75 

front alirt 


99, 153, 108 

Gnlerita ... 

103, 6b 9, 748 

frugal is... 


H9 

Gallicrox 

.. 

ft, 495 

frugilogus 

... 

686 

gall i cub ... 

107, 694 

fruticuns 


044 

galii ... 

• 

139, 140 

fucata ... 


... ... 71 

(JalJimii 

. 

8, ft], 107 

fueiphaga 

... 

... 105, 182 

Gallinagn .. 

• 

... 3, 61, 188, 496,695 

ftico^a . . 

... 

455 

gnllinula 

. 

496, 695 

F n li ca ... 


... 62, 108, 495, 693 

Uallinulft 

. 

6, 11, 108,495 

Fnlluariai 


5, 1 08 

Gallopordix.. 

. 

...4, 107,361,496,524 

fulicata... 


102,489,750 

Gnllus 


... 3, 61, 107, 534 

fuligiuoaa 


203 

gangane... 

... 

761 

fuliginoBus 


61, 122, 428 

gangctica 

... 

479 

fuligula... 

... 

529, 698 

gangeticus 

... 

897, 725 

fulva ... 

... 

... ... •••Ill 

gangis ... 


3U 

f nl vi can data 


138 

gansirt ... 

... 

... ... ... 516 

fulvi cosift 


195 

Gardenia 

M. 

... ... ... 404 

f ulvinigra 

... 

152,300 

garrula 

... 

67, 104,689 

f ulvistigma 


278 

GarruJax 

... 

99, 738 

falvohirta 

... 

204, 208 

Garrulus 

... 

46, 421 

fulvuH ... 


8, 10ft 

garuda ... 

... 

80, 156 

fumea ... 

... 

... ••• •** 278 

Garula 


7*9 

fumipunniB 


204 

garsetta 

... 

16, 110, 497 

Funawbulus 


... 408, 409,411, 412 

Gastropoda 

... 

... ... 86, 470 

funebrU 

... 

440 

Gavine ... 

... 

11, 68,109 

fungorum 


710 

Gavialis 

... 

397, 721 

fnrcftta... 

••• 

152,195 

Gazalina 

... 

... 199 

fnrviresfctta 


152, 201 

Gazella 

... 

603, 700 

fu*ea ... 

... 

102, 434 

GecinuB 

... 

67, 104, 176, *18,**# 



INDEX , , 


It 





YAQR 






Geoko 

... 

... 

794, 725 

Glossogyne 

... 

... 

... 

... 477 

Geokouidaa 

... 

... 

... 546 

glottis ... 

... 

... 

\ i<*. 

896, 496 

Gehira 

... 


... 726 

G Jyphidodon 

... 

... 

... 

... 380 

gel antes. 

.. . 

... 

... 695 

Glyphostumu 


... 

... 

... 215 

Gelechia 

... 

... 

... 592 

Glypta ... 

... 

... 

... 

... 684 

Gelechifidm 

..4 

... 

... 591 

gniclmi 

... 

... 

M. 

... 876 

geminnta 

... 

... 

... 682 

Umithostypsi 

(4 


... 

... 143 

gewimin 

... 

... 

... 193 

Gnorimoschcma 

... 

... 

... 592 

gemmifera 



... 281 

gnoma ... 

... 

... 

... 

143, 144 

Gemmula 

... 


222, 238 

Gobi nonius 

... 

... 

... 

... 761 

Genin*pornm ... 

... 

... 

... 479 

Gobius ... 

... 

...829, 

890 

333, 621) 

GonmnuR ... 101 

112, 

114, 183 

519, 663 

gulft 


... 

... 

... 721 

Gentinnaoeot) ... 


... 

... 478 

G on a <od ob 


... 

... 

... 725 

Genyoroge 


... 

... 981 

gondora 

... 

... 

... 

... 526 

Geooicha ... 

... 

... 

... 102 

Gor'crda 


... 

... 

... 205 

Geodorum 

... 


... 480 

Gongylophifl 


... 

... 

163, 762 

geoffroyi 

... 

... 

8, 496 

Goniocophalua 

... 

... 

... 726 

georgli 

... 

... 

... 761 

go nog rapt a 

... 

... 

... 

... 145 

Georyx 

... 

... 

... 4 54 

gopara ... 


... 

... 

... 207 

Gcraniacero 

... 

... 

... 471 

Gorsaehius 

«... 

... 

17, 

183, 188 

Oeraniin 


... 

... 807 

gortys ... 

... 

... 

... 

... 146 

ghanam 

... 

... 

... 880 

gossvpiolla 


... 

... 

483, 692 

gibia 

... 

... 

... 136 

Go van la 



... 

... 474 

Giguutochloa ... 

... 

... 

... 846 

gov in da 

. 

...107 

165 

494, 6G2 

gigas 

... 

nf. 

398, 469 

Grahhnmla 


... 

... 

243, 24 5 

gilbert! 

••• 

... 

... 761 

Gr.ieilaiia 


... 

• •• 

... 613 

gilloapiiB 


... 

310, 759 

grant Ifs.. .101, 

171, 

, 322, 476, 

, 721, 

, 7 24, 759 

gilH * 


732, 

785, 736 

gracillimn 

... 

... 

• •• 

... 231 

gilvosplendotiB 


... 

... 91 

Grao.nl us 

... 

... 


... 526 

ginginianua 59, 

101, 

106, 164, 

494, 515 

Grata 

... 

... 

... 5 

,62, 108 

Gisekia ... 

... 

... 

... 4 76 

Gram tarn 

... 

... 

... 

473, 482 

gin 

••• 

... r>9 

\ 75, 493 

gramineua... 

534 

, 536, 538 

, 543, 

, 651, 762 

Glabella 

... 

«>. 

222, 298 

(Tfaintnarolla 

... 

... 

... 

... 611 

glabra 

... 


... 475 

granatella 

... 

... 

... 

224, 238 

glabrum ... 

... 

•*• 

... 479 

gran a turn 

... 

... 

... 

224, 475 

glandulifera ... 

... 

... 

... 488 

G randala 

... 

... i 

... 

... 762 

glareola 

... 

... 9, 

, 02, 695 

graudld 101, 

106, 

167, 355, 

734, 

726, 744 

Glareola 

... 

... 

7, 109 

grandisqnamiB 

... 

... 

... 882 

Glarenlidio 

... 

••• 

6, 109 

Grangea 


... 

... 

... 477 

Glaroolina) 

... 

• • • 

7,109 

gratiulata 


... 

... 

... 218 

glarooaa 

... 

... 

... 702 

Gr.iphiphora 


...701, 

707, 

,709,710 

glauoidium ... 

... 

106, 

164, 062 

gratioHodcs 


... 

... 

... 488 

glaucimacula ... 

... 

... 

... 707 

Graupnlus 


... 

101, 487 

glancion 

... 

... 

... 699 

grayarintj 


... 

... 

... 726 

glancochlora ... 

... 

... 

... 283 

gray! 


... 


110, 497 

glauooplagon ... 

... 

... 

... 137 

grecni 


... 78 

,80, 

347, 250 

glauooptera ... 

« • • 

... 134, 187 

gregaria 


8 

1, 64, 72 

gleadovii 

• • • 


... 724 

greutz/enberg! 


... 

.. 

... 140 

Sl>'« 


• It 

... 710 

G rowia 



.. 

... 474 

glomerata 

*** 

... 520, 558 

grifUthl 


... 

»• 

... 482 

gk>rioaa*. 

... 

... 147, 148 

grhea 


... 

1 03, 

276, 490 



lti 


INDEX . 


PAG E 


grieeiruga 

... 

276 

grtaeivena 


... 704, 709 

griseola 

... 

142 

grUeomarginata 

... 

... 143,146 

grisous ... 17, 80, 

110, 859, 

485, 498, 629, 
724 

grohmanni 


22 

Grues 


108 

Gruid® 

• •• 

108 

grunnieua 

Ml 

831 

Grus 


... .108, 515 

gueoth or l ... 

• •ft 

... 329, 725 

guiris 

• ft • 

529 

gularis ... 


34, 78, 99, 726 

gnlgula ... 

... 

... 72, 490 

guloihal 


... ... 81 

guttata 


... ... 200 

gnttatus 


102 

gutticrifctatu* ... 


... ... 104 

guttulata 

... 

... ... 720 

gutturalis 


108 

Gnyava 

• •• 

482 

Gymnaspis 

• •ft 

... 818, 3'6 

Gymnasura 

• • • 

434, 435 
478 

Gymuema ... 

Ml 

Gynmodaotylus 

• •• 

724 

Gymnopetalum 

• ft# 

... ... 476 

GymnorhiB 

• •• 

103, 489, 515 

Gymuorhiza ... 

•ft# 

644, 640, 047 

Gymnoaporia ... 


474 

106 

Gy pact in© 

• •• 

Gypa0tu» ••• 


59, 106 

Ciyj»» 

III 

... 106,164 

133, 135, 475 

gyrann 

gyro i doe ••• 

• •• 

475 


Habonaria • ft* 
Hadcna 
Hadoninm 
hoJtnatocepbala 
Hromatapodiuto 
HaamatxjpuR 
lifnmodorace©.. • 
hajiuorrhouft ••• 
Halcyon 72, 

Halcyones 

haliaOtue 

Haliabtns 


480 

279 

440 

104, 183,492 

9, 109 

9, 496 

480 

100,486 

105, 154,873,397, 492, 
511, 621, 758 
••I ... ... 1 05 

... ... 494 

... 107, 494, 621, 691 


Haliaetar 


Haltctna 
HaJpe ... 
hamiltonl 


hamiltoniana 


hauipsoni 


hamptoni 


Hanipa ... 
Hantana 


Hapalia... 


hnplochilft 


hardwickii 


hariugtonl 

harmonica 


Harpactea 

Harpodon 


Harrbonia 


hastadfolia 


haatata... 


Hcbomoia 


hebrffiUB 


hector ... 


hcrlemcoa 
bed row ... 


Hedrychidinm... 

hod y a ... 

•* • 

Hedystis 

• ft • 

holona ... 


lielichrysuru 

Halicopa 


Holioeheilufi 

••• 

heliopa ... 

••• 

Heliopaie 

•• • 

hcliophila 


heliopa ... 

• a# 

heliosoopi© 


heliota ... 


Heliothis 

• •• 

Heltotropum 


Helix ••• 

... 

helfctica 


Hemlberleiie 

> ... 

Homicbelidon... 

Hemichionaspis 

hetnichroma 

HomiournB 

M * 

Hem icy cl la 

• •• 

Hemidactylne ... 

Hemi graph is 

4M 

Hetnigyrosa 

• •ft 

Hemiochns 

• ft* 


107, 165, 

PAftK 
494, 781 

... 

•a# M 


78, 81 

... 

481, 482 

... 

488, 658 

... 

... 216 

... 

... 236 

... 

... 81 

... 

... 78 

... 

... 718 

... 

96, 288 

... 

358, 724 

... 

... 787 

... 

287, 584 

... 

... 106 

... 

... 829 

... 

... 658 

... 

... 481 

... 

478, 662 

... 

... 79 

... 

677, 678 

... 

... J45 

... 

... 478 

... 

... 684 

... 

19, 20 

... 

2S8, 284 

... 

... 476 

... 

894, 760 

... 

222, 338 

187, 

391, 530 

• 

443, 444 

... 

... 692 

... 

... 166 

••• 

... 186 

... 

148,140 

... 

... 140 

... 

... 686 

441,448 

1, 445, 4fl 

• •• 

... 478 

ftftft 

470,471 

ftftft 

... 496 

• •• 

... 340 

ftftft 

60,427 

ftftft 

... 354 

• ft* 

133,138 

ftftft 

... 428 

•■•ft 

... 347 

.. 296, 297, 724, 726 

»« 

- *7# 

It ... 

... 478 

.* ... 

m* 330 



INDEX, 


Ivil 




PAUB 



PA OK 

Heraionltie 

••• 

... ••• 482 

hispida ... 


... ... 476, 478 

hemiopta 

••• 

586 

hiapidns 


... ... ... 529 

Horn! pod ii 

IM 

5, 62, 108 

hodgaonl 


...103, 105, 359, 424 

Bemlfhampne... 

818, 761 

hodgaonias 


106 

hemispila 

... 

158, 616 

Hodgsonius 


... ... ♦«* 100 

hemistich a 

... 

320 

hodnrc ... 


... ... .. 466 

Humixas 


100 

hogget ... 


21 

hemp ri chi 

... 

100, 497 

Holcoroyrtnex 


... ... ... 680' 

Henicurus 

... 

60, 102 

bolojeuoa 


448, 450 

himjamenae 

... 

80, 232 

Holopetelea 


... ... ... 530 

heptodactylna 


762 

Holopya 


19 

herbacca 


474 

holoscia 


614 

herbaccum 


... ... mi 666 

bolotffinia 


819, 881 

herborti... 


286, 286 

homaloccpbalum 

... ... 724 

herchatra 

... 

277 

HomalopflidsP 

... 

... 534 

llermouaHsa 


442, 701 

Homalopais 

... 

388, 629 

Herod ias 


16, 166, 74, 407, 7<i2 

bona al axis 

... 

282 

Herodionos 


«8, 110 

Homalaxis 

... 

... ... 86, 94, 283 

Herpeste® 


897, 478 

homochroma 

... 

711, 712 

Hoapor ladie 


.81, 678,721 

homolcpia 

... 

••• ... ... 723 

hesporioidcs 


438 

bonorata 

... 

106, 896, 493, 631, 746 

Hestia ... 

••• 

78, 82 

Hoplodaetylup 

... 

... ... ... 726 

heterocampa 

... 

... ... ... 283 

hoplopomua 

... 

... ... ... 880 

Hefcerocroasa 


589 

Hoplopteru* 

... 

100 

Hetorodon 

... 

888 

Hoppea 


478 

heterophyllmn... 

... 476 

Horaga ... 

... 

••• ii. ... 78 

hexandra 

... 

... ... ... 842 

Horornis 

... 

.* ... ... 101 

Hoylaertaia 

... 

194 

horsfteldi 

100, 

107, 112, 158, 181, 736 

beynei... 


476 

hottentota 

... 

101 

Hibiscus 

... 

... ... ... 474 

Houbara 


829, 698 

hldda ... 

... 

195 

howqua ... 

... 

... ... ... 209 

Hieraetns 61), 

100, 164, 182, 494, 607 

howra ... 

... 

209 

Hterococcyx 


422, 498, 661 

Hoya ... 

... 

478 

b'erta ... 

• M 

577 

haegelii ... 


... ... 88 

Hilarographa 


... 609, 610 

Huhaa ... 

... 

... ... 168 

himaJayana 

... 

... 48, 160, 424 

hnmifusa 

... 

... ... 478 

himalayanus 

... 

181, 860, 897 

htimti ... 

...48 

,52, 101, 103, 424, 748 

bimalayeuBii 

... 

...99, 108, 860, 760 

Huphina 

... 

... 79 

Him»utropaa 

• •ft 

... 109, 406, 694 

hyalina... 

... 

... ... 195 

binwroo*«ft 


219, 233 

hyalomelaotia 

... 

... 152, 197 

Hlmonoia 

• •ft 

... ... ... 480 

byalosticta 

... 

... ... 444 

hiudall 

... 

... ... ... 220 

Hyariaa 

••• 

*•* h. ... 205 

Hlppocratia 

... 

... ... ... 474 

Hyblaea 

... 

... ... 684 

hippo idea 

... 

721 

Hyblaeina 

... 

... 441 

Hippo ton 

... 

139, 142 

Hybotna 

... 

... ... ... 286 

Him ... 


717 

hybrida 

... 

12, 109 

birta ... 

••• 

1 476, 470 

Hydroobblldon..* 

12, 109 

Hlrundinidro 

... 

... 55, 103 

Hydrophaaianus 

7, 109, 760 

Hirando 

... 

56, 108, 489, 612, 622, 

Hydrophlidaa 

... 

810, 584 



669, 68R, 749, 753 

Hydropbila 

... 

479 

hfopaniolouai* 


... ... 54 

Hydrophii 

... 

88$, 759 



lviii 


INDEX. 


Hydrophylacea 

Hydropiper 

Hydroprogne . 

HydruB... 

hytualayeuBlf . 

Hymen er la 

Hymenoptera 

Hypacanthus 

Hypelictie 

Hypenlnco 

hyperboreu* 

hyperbiua 

hyperieifolia 

hypcrmcEuia 

hyporytbra 

bypcrythrus 

H yphoona 

flypocolius 

hypocrita 

HypoialH 

bypoleucea 

HypolitnuaB 

Hypoiue 

Hypolyeajna 

Hypopieua 

byporhoda 

Hypotronidiu 

Hypothyniis 

hypoxanthum 

HypBft 

hypseiosoma 

Hypftid^ 

Hypsi petes 

HypBirbiua 

byrtelii 


Iblbididro 

lbiB 

icama 

Icarabosid® ••• 
Icbueumotiidifi 
iobthya^tuB ... 

lchtfxyura 

ictordidtis 

Ietina^tuB 

Idonauton 

ignavui 

igoepeta 

ignlpicta ' ••• 


page 

... ... 644 

47# 

... 12,10V, 497, 696 

... ... 816, 769 

67, 62 

568 

115,117,122 

658 

000 

441 

63,496 

574, 676 

480 

713 

100 

669 

528 

100 

10 

... 101,687, 749 

9, 62,109, 496, 622 

674 

487 

78 

659 

... ... ... 146 

5, 108 

102 

155 

... 152, 207, 216 

830 


pa a# 


ignita ... ... 

... ... ... 196 

ignotum ... 

100 

llarus ... 

... ... ... 718 

lli ad es 

... ... ... <9 

illcifolius 

... 479, 644, 645, 653 

imhnta 

211 

imitata 

449 

immaculatufi ... 

102 

Imperator ... 

138 

imporialis 

119, 120, 129, 213,684 

iioplcta 

208 

incpresBa 

221 

inachuH .... ... 

83 

inbricata ... 

188 

incarnatus 

470 

ineiNa 

_ 701 

ioconcisa ... 

... ... ... 200 

inconspieua ... 

137, 196 

Indiana ... 

710 

imliou 2, 104. 107. 170, 180, 204, 200, 281, 

285, 287, 474, 

486, 492, 503, 520,529, 
621, 071, 678, 095 

indicura ... 

478, 659 

indicciH 7, 64, 106, 

109, 164, 829, 831, 406, 

409, 410, 477, 481, 49«, 495, 

498 

659, 087, 622, 660, 725 

Iudigofera ... 

475, 482 

indipennis 

... ... .<i Oil 

indiaUtns ... 

... ... ... 278 

Indistincta 

290 

i ad rani 

529 


„ ... 207 

47, 100, 424 

307 

330 


, ... 14,110 

14, 110 
... ... 282 

205 

116, 123, 328, 684 
, 11, 107,496, 095 

160 

... 667 

... 164, 669 

... 162, 196 

««• .»• 69 

714 

... 152,196 


indus 

inermis ... 

infcrens 

infemaliB 

infern us 

infumatns 

ingrata 

innominata 

innominatus 

inornata 

inornatus 

inquillwuB 

Insect] v ora 

insignia,.. 

ioBjpida 

innolata ... 

insolons... 

integri folia 

Intercalate 

intercluea 


...107, 1C6, 494, 757 

329, 381 

290, 402 

206 

18 

... ... ... 106 

465 

... 021 

... ... ... 104 

... ... ... 107 

... ... ... 517 

•i» ... ... 142 

... ... .. • 860 

71, 148, 140, 160, 658 

184, 186 

... ... ... 210 

... ... ... 79 

... 840,852,620 

... ... m 

... ... rto 



INDEX , 


Jix 


Intercostal in 

• •4 

PAOE 

... mi •». 4 * 0 

interfixa... 

... 

211 

iutcrjocta 

... 

718 

intermedia 

2,16 

, 60, 74, 107, 1(8, 110, 

140 

290, 

495, 497, 516, 621, 762 

inter mixta 


4.4 4*4 4*4 199 

interpret 


495, 622 

iaterrupta 

... 

187 

intorruptus 

... 

211 

Intern onta 


146 

interatriata 

... 

... 218 

intertexta 

44. 

218, 288 

intraota... 

... 

... a.. ... 469 

intricata 


204 

liitBia ... 


... ... ... 482 

iuuiibata 


137 

Innsitatna 

• •4 

84G 

involucrala 


480 

iuvolucratum 

... 

479 

ione 

... 

209 

ipliita ... 


... 579 

1 pomca ... 


... ... ... 478 

Iraota ... 


... ... 1 20 

Iriaimssa 


609 

iris 


81 

irregularte 


2L2.534 

irritane ... 


264, 265 

irrorata ... 


... 402,447 

Isabella ... 


205 

isabelUua 

... 

688, 748 

isabcJlinus 


— 101, 885 

iitclittlea... 


683 

Iftia ... 


« 204 

islanclicA 


... ... 457, 469 

Ismenc ... 


•4 4 4*4 ... 571 

Isochlora 


442, 461, 452 

isochroma 


712 

isolcpU 

... 

4*4 ... 44 . 186 

leoplca ... 


142 

isosceles 

••• 

17, 288 

isplda .«• 


105, 492, 689 

Ithagcnes 

• *4 

861, 626, 539 

lxora ... 

... 

4*4 •»• 444 846 

Ixulua ... 

• «« 

444 4.4 100 


jacobin n« ... 

103,188, 498 

Jacquemontia ... 

478 

jaffra 

... ... 78 

jaina 

... 571 


PAQ® 

jauthina ... 761 

Janthocincla ♦ 99 

jantouhir . 880 

Japalum 726- 

japonic* 90, 298 

J&rbnn ... ••• ... 72ft 

Jasmin um 477 

jaeonia .. 78,82 

Jatropha * ... 483 

jaranica ...10, 18, 111, 497, 498, 525 

javauicuB ... 18, 14, 74, 110, 497, 096 

jeeoralm 230,284 

jelmfi ... 080, 086 

jerdoni ...100, 101,830, 687, 726, 741, 769 

jeyporenaia ... ... 726 

johnii 188, 187, 387, 762 

Joloncha ••a ••• ... €00 

jopkott ... ... ... M . ... 79 

Josrphtv ... ... ... ... 668 

jueuudum ... 208 

judicata.. . ... ... ... ... 291 

jugger 107, 510 

jujuba ... 199 

julia 446 

juuceum 478 

junctnra 277, 708, 707 

Junonia 675,576,720 

jnssircH 475 

Justicia ... 488 

Jynx ... 61,491 


kaciihensis 725 

kadcnii ... 288 

kaisensis 98 

kakhicnsis 386 

Kallima 76, 82, 167, 870, 574 

Kan deli a »•« ... 644, 647 

Kanita 186 

kaoutbia 638 

karscbi ... - ... 469 

ka*hmirensis ... 39, 48, BB, B26, 659 

Ketupa 106, 163 

khasienais ... . ... 733 

kioneri 164, 539 

kirghiua ... 460 

kiuibluenii* .. 187 

Kieinella ... ... 86,328,284 

kloslowi ••• * ... $69 

Knoxia ... 476 



INDEX. 


krotibliiti 


N. 

PAO* 

... ... 141 

Lanins ... 

—48, 49, 101, 

PAGE 

179, 487, 687, 

Koinakka 
kolus ... 

••• 

MB 

... 

... 488 
529 

latika ... 



729, 74 B, 759 
... 78,81,82 

kaehni ••• 

••• 

H. 

146 

lankana 

... 

#«i 

... ... 78 

kumara ... 

• •a 

... 

... 781, 722 

Laridw 

— 

... 

... 11, 65, 109 

kandoo ... 

••a 

49, 70 

101,456, 488 

Larin® .. 

... 

ftM 

... U, 109 

lablalla ... 

Mi 

• •a 

475 

Laras ... 

larvata ... 
Laxvigora 

U. 

12, 68, 74, 109,496,4*7, 
698 

... ... •*. 688 
661 

l&biata ... 


« « • 

470 

Larvirora 

«»• 

... 

... 100, 428 

Lablatesa 

•a* 

• # • 

479 

! Lasiocampidffl... 

... 

197 

labtatus 


••• 

885 

Lasioderma 


... 

... 137, 084 

labonlbaul 



... ... 204 

Laspeyresia 

... 


.. 610 

labrota ... 


• M 

138 

lastsa ... 

•*« 

... 

... ... 455 

laoem ... 

••• 


477 

latons 

... 

... 

... ... 710 

Lachenia 

181, 

BS4, 586, 

f>88, 548, 701 

Late* ... 

... 

... 

... 883, 701 

laciniosa 


••• 

476 

latbyras 

... 

... 

... 141,475 

laotaa ... 

... 

• •a 7 j 

100, 167, 168 

latiaris ... 

... 


... a*. 81 

laoteata... 

... 


... 78, 80 

latifftBcmta 

«** 

III 

m 

laotoatum 


Ml 

208 

latifolia 


... 69 

,172, 477, 479 

lactlnea... 

... 

••a 

... 211, 212 

latifoliura 

... 

... 

481 

Lacy ties 

... 

• • • 

204 

Latim&rgo 

... 


486 

Udaceusis 


• M 

... ... 443 

laiipeuuis 

... 

... 

198 

lad a ken si a 



... ... do9 

latipes ... 

— 

... 

608 

Laelia .«« 


♦ • f 

198 

latirowtrifl 


... 

... 102, 489 

Laoopa ... 

... 


... ... 829 

Ltttirus... 

... 


... 219 

laefca «•« 

••• 

#«• 

... 92 

latreillei 

... 


... 148,145 

laetitia ... 


• •• 

... 217, 253 

iaUvlt-ta 

... 

... 

... 200,912 

lafltolei... 



... ... 140 

Launea 

• a. 

•a. 

477 

Laganaria 


Ml 

476 

lawderanos 

... 


795 

lagenifera 

... 

• •• 

277 

layardi — 

... 


•a. ... 406 

lagootfonnia 

*« a 

Ml 

... ... 283 

Insulina... 

... 

III 

... ... 78 

Lagexa ... 



477 

lfibbflkui 

... 

Ml 

... 172, 479 

Lagomya 



m. 859 

Leoanium 

... 


127 

lagopodes 

... 

Ml 

... ... 475 

Leea ... 

... 

... 

474 

Laguacularia 


III 

n« *•* 644 

leggada... 

... 

... 

~ ... 959 

labtora ... 


III 

... 101, 487 

Leguminose© 


... 

... 478,478 

laleaaa 


IM 

m* ... 197 

leithii ... 

... 

... 

... 188,896 

lama ... 


Ml 

... 20, 729 

lemoulas 

... 

... 

... 678 

lamnidentata 


• •• 

726 

Lemyra 


... 

•a* ... 204 

Lam pities 


HI 

... 78, 80 

l«mo ... 



m 

Lampra 

••• 

♦•a 

m. ~* 718 

Lenodota 

... 

... 

... 152, 197 

Lampyxidw 


III 

620 

Lentibulariacee 

... 

..a ... 479 

lanata ... 


t« • 

670, 676 

lenticular is 

Ml 

... 

475 

Iauotola 


*4 * 

... 701 

Leocyma 

Ml 

... 

- *9i 

lanceolate 

«* 

Hi 

446, 447, 449 

leopardina 

• ia 

... 

127, 907, 208 

lanccolatus 


Ml 

40,421,726 

lepida 

#« • 


78, 687 

laniotsa 

... 


162, 194, 200 

Lepldactylas 

t*l 

... 

aaa aa. 721 

Laniita 


Hi 

... 48, 1W 

Lepidopteta . 

Mi 


- — asi 

LattUtt* 

... 

Ml 

•M ... 101 

Lepidotrigla 

•M 

...824, 829, 831 r 208 



INDEX. Ixi 


fopUoules 



PAGE 
... ... 78 

lepscha 


... 

187 

Lepterodiua 


a* ■ 

16, 110,621 

LeptophUue 

... 

aaa 

14, 74 

Lcptoaia 

... 

... 

74 

leptostnchva 

... 

... 

474 

Lcptothyra 

... 

... 

92, 282 

lapturua 

#•*» 


829 

lepus ... 

... 

... 

208 

Lepas ... 

... 

... 

539 

Lerwa ... 


... 

... 526, 760 

lesehenaulfcU 


... 

... 106, 724 

Lath « ... 


... 

78, 81 

Lefchrinut 

... 

... 

880 

LeUsonaia 

... 

... 

478 

leucalchynaa 

... 

... 

221 

Leuoaloa 

... 

... 

... ... 205 

Leucarctia 


... 

211 

Leucas . . 

... 

... 

... 479 

Lencaspis 

... 


... 854, 857 

leucobalia 

... 

... 

... 807 

luuooeopUala 

... 

... 

699 

IcucocephaluB 


... 

50,110, 428, 744 

leuoogastcr 

... 

... 

107, 881 , 494, 621 

leucogonyH 

... 

... 

... 46, 47, 100 

leucolophue 

... 

... 

99 

I^oucoma 

... 


... 152,201 

luconota 

... 


... ... 00 

Leuoopardus 

... 

... 

... 210 

louoopats 


... 

... 48, 424 

leucorodia 


... 

... 110,497 

leucoryphuB 

... 

... 

... 107, 691 

leoooBpila 

... 

... 

279 

leucostiota 

... 

... 

284 

lea cotie 


... 

686 

leu cur a ... 


n, 

102,181,897, 694 

le?is 

... 

... 

190 

lewis! ... 

... 


... 141,454 

Libythea 

... 

•M 

78 

Ltchenaula 

... 

a# 

602 

lichen igera 


... 

... . 214 

licheusteini 

... 

... 

181 

lifaonais 

... 

... 

... 142, 145 

liguaria... 


... 

... a*. 142 

ligneum 

... 


219 

lilacina 

... 

... 

492 

JUe 

m 

... 

... ... 761 

tdUace© 

... 

... 

... ... 481 

Limaoodidae 

... 

... 

... 6) 62, 108 

Jlmata 

... 

... 

... ... 186 

Iteborgii 

... 

... 

,» 82, 88 


Limoni tie 



PAGE 
78, 88 

Limieohn 

• •• 


... 6,68,108 

luunaOtus 


... 

183 

Limn as 

... 


674 

Limnophila 

••a 


478 

Limuophyton 


... 

... 481 

Limonidromas... 


... 490, 628 

Limosa 

... 

... 

188, 496, 695 

lincrift 

... 


469 

Hneata 



...139,141, 204 

liaeatum 

... 


47, 422, 801, 726 

li neat u 8 



519 

llnortgrieoa 

... 


... ... 717 

lineoJa 

... 

... 

210 

lineosa 



... 149, 289 

Liolupia 



... 187, 724 

Liophila 

... 

... 

428 

LiopicuB 



... 104, 614 

Liotia 


... 

...87, 89, 263 

Lioirichinsa 

... 


100 

Li paris 

... 

... 

... 562, 565 

Lippla 


... 

... ... 479 

Lippofcycba 

... 


687 

JiacephaluH 


... 

... ... 734 

literata 

... 

... 

m 

Lithoniame 

... 


424 

littoral is 


... 

... 286, 725 

Httoria 



... 324, 283 

liturata 



... 208 

Hvia 



... ... 691 

11 vomica 



• M ... 141 

lobatus 



680 

Lobelia 



477 

Lobivanellus 


... 

676 

locustelloideB 



... ... 70 

Lodoiocea 



... ... 193 

lohor 


... 

197 

lokriuh 



406 

longicaodatus 

**• 


100, 882, 424 

longimamig 



... ... 170 

longiroBtris 



... ... 248 

longiapina 


... 

840 

Jongispinns 


... 

... 840, 856 

loochooaua 

... 


... ... 186 

Lophooeraorayia 


287, 245,350 

LophoceroB 

• •• 

... 

105 

Lophophane* 

•♦a 


...46, 47, 422 

Lophopborus 



... 61,107 

Lopbonpizias 

♦ •a 

... 

... ... 168 

lophotes 

HI 


* 76 

Lophotriorchis 

... 

Mi, m 



INDEX, 


ixii 





PAGfl 



PAGE 

lopbura 

Ml 


... 183 

macbhii 

909 

696 

Lorauthace® 



479 

machlolopbus .*» 

909 

42* 

Loriculufl 


•a# 

809 

inacil 

00 . 

101, 487, m 

lotenia 


m 

490 

luaokinnom ... 

.90 

... 762 

I. ox ora 



78, 82 

maclellandi ... 

000 

... ... 406 

lubricipeda 



204,205,308 

macphergoni ... 

0.0 

... ... 762 

lucaal 


••• 

... 146,146 

macquocui ... 

999 

872, 609, em 

lUCt3tUS 


000 

761 

macraoi 

0.0 

566 

luclnda 


090 

... 

Macrilipcn ... 

• 90 

685 

lucipefca 


000 

464 

Maorobrochis ... 

000 

... 152,202 

ludlowU 


000 

627 

Macrocarpa 

000 

668 

Lufla 


000 

476 

Maorochirca ... 

900 

68, 105 

lttgubrifl 


000 

... 414,661 

Maerogkteea ... 

000 

132,185,188 

Lujatma 


00 0 

761 

Macroglowtmm... 

000 

183, 3 85, 188 

Lumnitzera 



662, 644, 845 

macrokpidotua 

000 

820 

luuata 



... 147,148 

Macro lepis 

000 

... ... 588 

lunatua 



104 

macroloptaa 

900 

... 61, 668 

lunula ta 


000 

524 

macromera ... 

090 

HI 

lunulatnm 


00 0 

482 

macrophylla ... 

000 

... 474, 481 

lupcrinoides 



71« 

macrophthalmus 

000 

... ... 239 

luscinift 


• 0. 

... 220, 28* 

Macropiafchodon 

090 

890 

lutoa 



205 

Macroplectra ... 

000 

... ... 196 

luteata 



188 

Macropteryx ... 

999 

... 897,534 

lnfccoolnota 


000 

145 

Maoropygia ... 

900 

107 

luteola 


090 

741 

MaororhampuB 

000 

.11 ... 496 

Intoolua 


00 0 

... 100, 486 

macrorhynchus. 

45, 99 

, 431, 484, 757 

luteRcens 



79,83, 204, 638 

Maorosaces 


604 

Lyca&nid® 



156, 578, 730 

mucrospira ... 

—9 

»>« ... 239 

lycaruw 


000 

458 

macrostacbyum 

00 9 

666 

lycetas 


000 

... 144, 145 

maoroatigma ... 

090 

... 153, 320 

Lycodoa 109, 181, 

187, 188, 898,897,818, 

maorotis ... 

900 

... ... 859 



398,639, 769, 7C1 

Macrofcona ••• 

999 

597 

Lycophotia 

0 * m 

... 

... 443, 718 

macrura. 

090 

... .ii 71 

Lyoopodiaee® ... 

... 

... 482 

macrurufi, 59, 306, 

iC5,m 

, 897, 406, 494 

Lycopodinero 

... 

... 

482 



505, 529 

Lycopodium 

... 


482 

maculnriuB 

... 

724 

Lygodiutu 

09 0 

909 

482 

maculata ... 

... 

... 248, 291 

Lygosoma 


... 

... 725,726 

macuiatrix 

... 

... 486,487 

Lymantria 

... 

126, 162, 199,684 

maculates 

53, 181 

, 839, 428, 724 

Lymantriadai 

... 

... 

198 

maculipinuft ... 

... 

828, 881, 888 

Lyflocepbalus ... 

... 

724 

maculosa ... 

••• 

... 908,204 

Lythrac e» 

... 


... 475, 644 

maderaspataua 

*.* 

477 





maderaspatensifl 

... 

103, 480, m 





madraspatacus 

... 

m. ... 680 





madureusis ... 

•M 

... 161,152 





mmceaas ... 

III 

»•» ... 780 

mabel® 

... 

... 

... 566,667 

Maanas... 

... 

... 203, 204 

Mablna 

«. . 

... 

... 724, 786 

maglca 

... 

... ... 607 

nxaoaiidrefo 

... 

... 

... 317 

magba ... ... 

Ml 

... ... lOt 

maoariat* 

... 

... 

*m ••• 403 

magualia 

1 III 

... 153, W# 

macgrlgoTi® 



193 

ma guides 


... ... 67 $ 



INDEX. Ixiii 


totagnirostria ... 

••• 

PAGE 

101, 425,621 

Masicera 

•M 

PAGE 

m 

Magufla ... 

• •a 

388 

maskolli ... 

••• 

840 

Maha*cma 


401 

mathoraua ... 


... ... 214 

mnbratteu&is ... 


104,514,600 

Matkllia ... 

••• 

281 

major ... 

#M 

181, 149, 726 

matronula 


... 212 

majua 

#o 

645, 652, 653 

Matuta... 


717 

malftbari oa 5 2, 10 1 

,108, 

470, 476, 488, 489 



... 

50, 427, 744, 700 

inalabaricaa ... 


7,109,219, 495 

mauritauica ... 


140 

tnaluycmds ... 

... 

... 164, 002 

mauritia 


280 

malcolmi 

... 

99 

maxima 


476 

mallei 


... , 268, 281 

medottgalU ... 


... 186,250 

malleolus 

... 

... 342, 856 

media ... ... 


12, 109, 497, 580 

Malplghiacero ... 

... 

474 

modicaginea ... 


475 

Malvaueie 


474 

mediopuuctafca 


240 

malvella 

... 

592 

megacephaltiH ... 


386 

mamiarina 

... 

... 209, 707 

Megaehlle 


669, 670, 675 

mandarinella ... 

... 

... 704, 707 

Mogul seina 


... 104, 060 

mandellii 

... 

100 

Mcgalana ... 


... ... 176 

mangifcra 

... 

618 

megaloba ... 

##• 

863 

Manglfera 

... 

■ 520 

Megapodiid® ... 

* •* 

108 

Mangilia 

... 

224, 225, 233 

Megapod lima ... 


108 

mangle 

... 

644 

Megarhimm 


237, 239, 250 

manillenais ... 

«•* 

16,110,497 

mugurhynehus 

... 

103 

Mania .. 

• ♦a 

183 

MegURema ... 


... 703 

manor® 


... 218,233 

mekranenBis ... 


... 328, 882 

Mausonia 


237 

melampus 

... 

... ... 720 

Mianvar.,, ... 


103 

Molauareaa 


218 

Maoutia ... 


558 

molanaBtra ... 


617 

Maroca ... ... 


64, 698 

melanohoeta ... 


617 

margaret® 

... 318. 826,332.583 

Melanolaps 


762 

margariaH 


090 

molanictefus ... 


71, 108 

margarUifora ... 

... 

467 

Melahitia ... 

... 

674 

Margaritiiera ... 

... 

463, 407, 620 

melanocophftla 

... 

14,110 

margaritiferura 

... 

481 

meJanocephaluB 

... 

... ... 488 

margaritiferuB 

M. 

4G7 

Meianocorypha 


... ... 56 

margaritosft ... 

... 

713 

molauogaster. 18, 109, 110, 497, 516, 696 

marginalia 

... 

451, 455, 467 

mala noleu mis ... 

... 

165, 494, 505 

marginata 

.«• 

... 102, 449 

melanolophus ... 

17, 46, 188, 188, 428 

margimitus ... 

H. 

186 

melanonotus ... 

76, 111, 887,488, 626 

margin el la 

•II 

... 231,233 

molauope 

66, 180, 622, 688, 760 

Marietta ... 

.»• 

127 

melanopila ... 

... 

... 1 .. 280 

martfolium ... 

... 

478 

melaoops 

... 

... 102, 427 

rnarila ... ... 

a*. 

... 807, 398 

m^anopsis 

... 

... ... 218 

xnaritima ... 

... 

... 173, 444 

melauosehlsta ... 

HI 

... 420 

marjorira ... 

... 

...86,1*20,383 

melanosoma ... 

..1 

... ... 308 

Marmaronofcta... 

• •• 

... m f m 

molanostictUB ... 

■ il 

800 

marshallorum ... 

III 

... 176, 660 

melanostomna... 

i.. 

... . 1 . 859 

Marsilea ... 

• •• 

Cl 

GO 

a 

• 

* 

• 

molanotfioaia ... 

•II 

33), 883, 888 

MaE«ileaoe» **. 

*•• 

... 482 

melanoUa ... 

*•8 

... 69,069 

Mammba M « 

N. 

... ... 152 

molapoxylon ... 

#»* 

... ... 677 

mwatia.M .♦* 

.11 

... m 440 

I 

1 

s 

•18 

... ... 703 

.. , 



INDEX. 


Ixiv 


Meladina 


PAGE 
... 614, 616 

miarobulbsn 

... 

PAGE 

•t* *m 660, B67 

Welastnroacoaa... 

... 

... ... 475 

microcarpa 

•»# 

480 

x&olaxautlm ... 

... 

108, 207, 209 

Microolchla 

... 

50, 428 

molba 

... 

58, 060 

Micrococcus 

... 

... ... »*. 384 

Meholeptria ... 

... 

441, 446 

Micrrolepidotus 

380 

moliorella 

... 

018 

Microperdix 

... 

4, 580 

Noli puna 

... 

175, 070, 671 

mieropholis 

•« < 

724 

mollifica ... 


175, 176, 678 

raicrophylla 

... 

478, 480 

Meloeanna ... 


5nS 

microptera 

... 

... ... ... 103 

Melochia 

... 

474 

mioroptenis 

... 

432, 438, 601 

Malophus 

... 

... 71, 1°8 

microsticta 

... 

276 

Melursns ... 

... 

182 

Mfcrostylia 

... 

562, 508 

memecylon ••• 


848 

Microtaua 

... 

4H 

mominna 


789 

Microtris 

... 

847, 559 

mondlca 

... 

... 204, 208 

Mfgoplusfcis 

... 

308, 216 

mendtcella 

... 

596 

mi gratis 

... 

107, 691 

Manlceros 

... 

670 

Millottia 

... 

... ... ... 475 

Menispermace® 

... 

478 : 

Millingtonia 

... 

740 

menttirat-tri ... 

... 

208 

Milvus... 

69, 

107, 106, 494, 603, 691 

taenubieri ... 

... 

49, 48.% 087 

MimcnBemia 

... 

486, 439 

mereuriaUs ... 

... 

480 

Mi me tin 

... 

... ... ... 464 

Moretrix 

... 

... ... 470 

Mimusops 

... 

.. 842 

Merganser ... 

... 

... Ill, 878 

minima ... 

... 

...78, 104, 183, 475 

Merlugoeera ... 

... 

SIS 

minimus 

... 

... ••• ... 350 

Mcroft ... 

... 

470 

Minolta... 

... 

... ... ... 91 

Mcropea ... 

... 

67, 105 

minor ... 131, 

148, 149, 481, 697, 720 

MuropuUa ... 

... 

57, 105 

Minons ... 

... 

329. 831,883 

Morops 80, 57, J 05 

192, 

, 022, 689, 749 

minuta ... 10 

63, 

78, 110, 482, 496, 690 

marra 

««« 

... 329, 881 j 

mlnutum 


... 19 

Morrernia 

• •a 

478 ! 

m icicles 

... 

150 

morula 

• • • 

088 

mirabilis 

... 

... ... 149, 153 

Meruta 


51, 102, 057 | 

Mir« fra 


... 10% 490 

toerulina 


... ... 99 

Miralda 

... 

... ... ... 218 

•merulitms 


72 

mifcoholli 

... 

188, 138 

mosocentm ... 

• a# 

614 

mitla ... 


... ... ... 620 

Jdeaogona 

• •• 

716 

Mitra ... 

... 

... 221, 239, 388 

Mesophrion 

ft • • 

380 

mixta ... 

... 

467 

Menu a ... ... 

• ft • 

349 

Muesta ... 

»»* 

280, 234 

mesua* 

• •ft 

341, 348, 850 

Modesta 

... 

44% 450, 457 

inetallanthes ... 

•a • 

... 596 

niodesta... 

... 

386 

metalliea 

• •• 

... 280 ‘ 

uunrena... 

... 

454 

metaphaea 

• •« 

... 448, 450 : 

meeata ... 

... 

152, 109 

Mata da ... 

••• 

... ... 454 

mollieula 

... 

... ... ... 200 

Motisa ... ... 

• •• 

400 ; 

raolltwima 

... 

... ... ... 470 

Motopidius 

• •• 

7, 109 f 

Mollugo 

... 

... ... ... 47,0 

Metopouia ... 

•t* 

54 

Mol pastes 

... 

47, 480, 08k 

.“Matopsilus 

••• 

... 101, 108 

molucca 

... 

... ... ... 183 

met rode It a 

a.. 

591 

moluccensiB 

... 

... ... 188, 6U 

Motula ... ... 


80, 220, 288 

molurus 


180, 019, 758, 780 

metula ... 


320 

mom Inaa 

... 

... ... ■*« » 440 

UiaragrotW 


...442, 45% 464 k 

Momordiea 

»». 

... ... *M 470 



INDEX , 


it* 





PAGE 


PAGE 

ranna 

••• 

... 

206 

Mamiola 

211 

MonacanthuB 


... 

881 

Miinla ... 

... ... ... ... 103 

monachus 

... 

... 

100, 181, 188 

muutjac... 

742 

motiarohuB 

... 


725 

Manana... 

881 

momulula 

... 

... 

... 46, 760 

muraria 

48, 686 

monefca 


... 

462 

Murox ... 

86,219,220, 288 

monotolla 



598 

murieatum 

478 

tnongolia 

... 

... 

490 

Murraya 

343, 474 

Mongolica 


... 

...8,53 

Mus 

181, 189, 255,256,260, 205 f 

mongobca 

... 


109 


858, 359, 397, 407, 762 

Mwni lifer 


... 

99 

muBcatensiB 

326, 382, 338 

BDomlie ... 

... 


284 

Muscicapldaj 

... ... ... 60, 102 

mourn era 



... ... 478 

Bausoiformis 

127 

monochorda 

... 

... 

604 

M uscuIuh 

659 

Moaoehoria 

... 


... 48i 

mufticuH... 

... 699 

monochroum 

... 


20 

musiva ... 

h. ... ... ... 708 

Monoctylcdones 

... 

480 

muBeanrlamica 217,208 

monop raturaa 

... 


712 

Muatela ... 

... 407,408 

motiogyuum 

... 


476 

mntftbiliB 

••• 551 

mono) cum 

... 


479 

nmticui... 

... ... ... ... 107 

Xnonolitha 


... 

278 

mutilata 

... ... ... ... 726 

Monopie 

♦ • t 


618 

M util la ... 

• »• ... ... ... 24 

mouoBperma 



475 

mufctul ... 

102 

monacal a 

... 

... 

479 

mates ... 

• ••• ... 4.. 684 

moniana 

...20 

,78. 

207, 210, 452, 480 

MycalosiB 

78, 82, 720 

montanuB 


... 

54, 108, 688, 750 

mycodernm 

... 884 

monticola 

... 

G3, 

99, 105, 181, 188, 

mycteman» 

... 169, S94, 684, 542, 548, 




422, 584 


546, 648 

moorea ••• 

... 

III 

216 

Myiophoneui 

47, 100, 181, 423 

mooreanuH 

• •• 

... 

79 

Myrlsticora 

621 

moorei ... 


+ »• 

... •». 210 

Myrmecides 

681 

Morgauella 

... 


840 

myrtii'olius 

844, 846, 350 

morinda 

• •• 

Ml 

120 

mynurwisis 

476, 726 

Mormula 



217,218,288 

mystaeeuB 

... ... ... ... 589 

morphina 

... 

Ml 

... ... 470 

mystax ... 

**• ... ... ... 762 

Motacilla 

«>• 

55, 

50, 103, 158, 489, 

Mythiuma 

442, 716, 716 



490, 622, 688, 730 

mytila*piformi» 8&0 

Motaoillidas 

... 

♦ • « 

65,103 

Mytilus 

••• ••• 470 

Mucor ... 

... 

• •• 

«,* «i. 38o 

Myromyia 

237, 680, 682 

muco«uB...lSl 

, 298, 

893. 894,580, 641,762 

Myzorhynckus... ... 237 

mucronata 

282, 

rn, 

646, 047, 653, 655 



Mncuna 

... 

• M 

... ... 475 



Mtigii ... 

... 

... 

762 

Kaia ... 


Mnkta ... 

... 

... 

476 

171, 188, 186, 818, 629, 

mnltifaBciata 

• •• 

... 

725 


686, 688 

■multi tior am 


... 

... 416 

naia ... 

*«. ... ... 638 

-maUigattata 



«*. 207 

Naidace® 

mi ... 481 

multilineata 

*«• 

... 

... ... 197 

Kaiat ... 

... ... ... 481 

multi maculafca 

... 

187, 007 

nana ... 

... *h 474 

multlpunciata 

H. 

hi .*» 46 

namim ... 

... ... 188 

«auiUvittata 

«*• . 

M* 

mi 206 

narcoadami 

... «u *»• 



INDEX.. 


ixti 


Narosa ... . 


PAGtf 

... v ... •*. 197 

Nassa ... 

... 

... ... 219,388 

nanus ... 

• a • 

... ... ... 881 

nauarchus 

MB 

80,222,288 

tiayaca ... 

M. 

911 

nobulora 


... , ... 206,880 

IlebulOSUB 


... 725, 726 

Nectarmitdre 


104 

Nocuariniimn 

• fa 

104 

uegrita ... 

... 

221,4.86 

^elBonia 


.. ... - ... 479 

uemoricola 


... 10,101, 188, 724 

Nart'otais 

4., 

019 

Nooar ctia 

MB 

... 208 

Noobythites 

• t • 

829 

Neophron 


69, 164, 494, 515, 662, 

Nootfclro ... 

• •a 

691 

483 

toe pal on so 

• M 

100 

nopalensis 

• • P 

304, 107, 163, 517,659, 

Nephantis 

• fa 

734 

COS 

Nepheronia 

• • • 

.59, 82, 1U2 

Neptis ... 

• M 

18, 720 

•nereiduni 

• ♦• 

228, 227, 233 

nervosa ... 

Ml 

... , HO 

Ncsochia 

Ml 

858, 700 

NosorhynchuB 

... 

629 

tlOBSUB ... 

... 

HO 

Notta ... 

... 

181,498, 098 

Netfclum 

... 

... 18,64, 498, 697 

Ncttopus 

... 

... 38, 498, 025 

Neuria ... 

... 

718 

Neurois ... 

... 

... 442, 716, 717 

Hi cam ... 

... 

139 

Nicwa ... 

... 

208 

niceta ... 

... 

... «.» ••• 2lb> 

nioob&rioa 

... 

... ... ... 74 

nicobarious 

... 

... 622 

niOobariensiB 

.4. 

... 108 

Nicotian a 

... 

592 

nictitans 

... 

181 

nietnori .. 

... 

... 78,82,126,137 

nigra ... 

... 

... 74, 186,159, 469 

nigreneeuB 

... 

... 140,198 

tilgribaBttlis 


899 

tilgribasia 

... 

352,196 

nigrleans 

... 

211,464 

nigrloopB 

II. 

100, 101 

nigrifaaoia 


... ... •». 275 

nfgrifiuKjifttfc 


.*♦ yli 186 


nigrifrons 

nigrilabria ••• ..., ... 

nigrilutea .. ,* 

nigrimentum ... . 

ulgriponiUB 822, 380, 881, 833, 436, 018, 

763 


rAOB 

.. 36ft 
.* 724 
.. 10ft 
.. 100 


nigripileus 

nigrirufft 

uigristriaU 

nigrocinctus 

nigrocuprea 

nigrogrisca 

nigrorrmrginat 

nigrosigna 

nigroviridis 

nigrovittatUB 

nigrum 

nil 

iiHgirienBiB 

nili 

Niltaya... 
Kinox ... 
Nipa 

nipalcmais 
nipona ... 
mwua ... 
nitida ... 
nitidulum 
idvcicola 
niveifabcia 
nlvoiguttata 
nlvciplaga 
nivei spawn 


102 

103,154 

447, 448 

... ... .. 176 

710 

276 

... ... ... 882 

708 

716,717 

... ... ... 880 

... ... ... 843 

... ... ... 478 

77, 102 

... ... ... 628 

102, 427 

... ... ... 73 

... ... ... 644 

486, 487 

... ... ... 710 

59, 78, 107, 165, 496, 511 

... ... 044 

676 

626, 700 

282 

... ... ... 4 VS 

... ... ... 278 

... ... ... 704 


Noctua 445, 455, 457, 702, 704, 706, 710 


Nootuidte 

Noetuin® 

nocturna 

nodi do ra 

Nola ... 

Nolln© ... 

nomius ... 

Nonagria 

non-nata 

notatus 

Notbris 

NotoceHa 

notocUda 

notodonta 

Notodontida 

Notoiu* 

no? a guinea 


.276, 276, 402, 440 

... ... 440 

284 

... ... 479 

... 162, 485 

... ... 485 

721 

290, 402, 452 

638 

82 1 

«t i ... 600 

... ... 6»« 

m 

... ... Ifif 

»«■: ... 149', 

... *41 , ( 1 9 

... 



INDEX. Ixvif 


novomfa»oiftt»ii 


PAOK 

820 

nubigera 


... * 444, 445 

uubilata 


278 

nubra 


•«« «*• 205 

nuchalia 

4 • • 

882 

fcucifraga 


46, 158, 516 

nudicanUa 


. 476 

ntidi flora ... 

• #» 

481 

mid us ... m 

IM 

... 821, 338 

'Nummiius ... 


9, 74, 49G, 694 

Numida 


526 

nummilinr ... 


381 

nummular ins ... 


478 

nupta ... 


724 

Nyaca 

a. a 

211 

nyefceris.,* 


188 

nyeteroidea 

• a. 

602 

Nyctiebus ... 


181 

N yet too rax 


...17, 110, 498 

nyofcina 


... 460, 461 

nyotopls 

»o 

... 457, 458 

nydia 

• •• 

209 

nympha 

• • • 

... ... 152 

Nympbalidac ... 


578 

N ympbcea 

a.. 

473 

Nytuphasacoa? 

♦a* 

478 

Ifyroca 111* 

181,307 

, 398, 529, 698 


oatest ... 

HI 

... ... ... 619 

obeli**, a... 


... ... 454, 456 

Oberonift 


662, 564 

obi iqua ... 


... , 206, 208, 285 

obliq a l fascia 


213 

Obliqullmea 

••• 

152, 435 

^bliquivitta 


... ... 206, 208 

obliv.iosa 

... 

... ... ... 455 

oblongus 

lit 

881 

obovata M . 


..^44, 645, 652, 658 

obscura ... 

Ml 

137,455, 458 

obscurior 

HI 

... 714 

obicuripcs 


187 

obicurus 


99,112 

obsoleta 


...199, 444, 445, 687 

obaaletolla 

4M 

... ... ... 592 

obtruncata 


... ... ... 182 

♦obttwiflorum 


... 481 

-obfcudrostris 


... ... ... 3K0 

obunsbma 

999 

... ... 714 

^occidentaliB 

ft# 

tu ... * •,»». 166 


occipitalis 


99,104 

PAGE 
426, 659, 661 

occultus 


... 

... 845, 8ft« 

oeellatum 

... 

••• 

498 

oceUat-Qo 


... 

726 

Ochotona 


... 

727 

ochracea 


... 

... 417, 710 

ochreimargo 



291 

ochroiptiiiota 

... 

... 

282 

ochripos 



... I.. 201 

ochrocorna 

... 

... 

616 

Ocbroruda 

... 


... 102,154 

ocropa ... 


... 

587 

Oclirophmxa 


... 

... 702, 70JV 

ocroput 


... 

... 9, 63 

o cl i rota 

... 

... 

... 152, 198 

Ochrotona 



88 

Ociuebra 

... 

... 

... 220, 233 

OCih 

... 

IM 

142 

octo 


• « • 

386 

octopunctata. 


Mt 

143 

ocnlafca... 

... 

• H 

066 

Odooaapis 

•*# 

♦ tl 

346, 847, 356 

Odoneslis 


Ht 

... 152, 198 

odomtiasima 

... 


... ... 475 

odoratum 


Ml 

... ... 418 

Odyucrua 


V M 

676 

(Koopbylla 


«|» 

... 681, 685 

(Ecophoridm 

... 

IH 

... 608 

(Edema topoda 


mmm 

608 

(Edicnemiiiio 



... 6, 108 

(Kdic nemos 


#•* 

6, 108 

(Euopopelia 


99 9 

495 

(Ethoria 


999 

... ... 95 

(Eur 


999 

702 

ofticiualis 


481,644 

, 645, 650, 652 

Ogygia ... 

... 




Olaciuoio 


M . 

... ... 474 

Olax ... 


Ml 

... ... 474 

Oldeiilandla 

*»• 

Ml 

... ... 476 

olden iandi bo 


*•» 

... 1 44, 1 46 

oldhami 

... 

99m 

... 725 

Oleaooia 


999 

... ... 477 

oleracca 



... mi 473 

olivaccft 


mmm 

... 147» 148 

olivasceni 


— 9 

711 

Oligodou ■ 

... 

999 ' 

... 186, 188 

oligodon 

... 

... 833 

, 286, 251, 298 

oUtoriun 


... 

... 474 

Olivella 


... 

mi «... 228 

olor 

... 


897 

Omalixte 



... ■*..* 94 



INDEX, 


Ixviii 





PAGE 




PAOSS 

omanonsifi 

... 

824,829, 380, 888, S84 

Oryctes ... 


... 

... 85 

Ottftgraoece 

... 

• •• 

... ... 475 

orytbyia • 


... 

877 

Onebftla 


• •• 

... ... 596 

oryzos ... 


... 

124, 126, 684 

onocratuluB 



696 

Oabeckia 


... 

... 475 

0 } alnn ... 

... 


... 234 

oaeillani 


... 

... ... 497 

opercularin 

... 


m 

oscitan* ... 

... 

... 

... 15,116 

OpMaeophalni... 

... 

m 

Ontnotoron 


... 

1, 107 

ophiornachni 

... 


... ... 724 

Oatraeion 



881 

Ophiamorus 

... 


... 725, 726 

Opt rasa ... 


... 

4C9 

Ophion ... 


• •• 

... 876, 694 

ostralegia 


... 

— ... 9 

Ophlops 

... 

••• 

726 

ostra legus 

... 


... ... 496 

Ophtoaurqs 

... 

••• 

... 171, 724 

oavronais 


... 

478 

Opbryde® 

... 


.., v ... 485 

Otulsu ... 


... 

6, 108 

Ophryala 

... 

• # « 

... ... 861 

Otirles ... 


... 

... 6, 108 

Ophthalmia 

.. * 

••• 

48G t 489, 440 

Otis 


... 

108 

ophtUalmotrcnia 

••• 

385 

Otocompaa 


70, 100 

,158, 897, 488 

OpillR ... 

... 


474 

Otocorys 

... 

... 

50, 729 

opt« 

... 

... 

186 

Otogyps 

... 

... 

... 104,494 

opismatheg 

... 


... 225, 238 

Ottelia ... 



... ... 480 

Ordathogn athud 

• •• 

382 

Otyp 


... 

... ... 872 

opi*thol erica 



... ... 50 

ovalifolimn 


... 

478 

Opostega 


• •• 

612 

Ovipcnni# 


Mi 

... 152, 434 

oppoHtlfolia 



481 

Ovis ... 


• •• 

876 

Opuutia 


### 

... m> 84 5 

oxalina ... 


... 

715 

ora? 

• 9 9 


161 

ox i ana ... 


... 

688 

Orbifrona 



454 

Oxira ... 


... 

m. ... 710 

orbopft 



704 

nxydala 



279 

Or chi dace® 

• a# 


460 

Oxygrapha 

... 

... 

... 587, 588 

OrchiduB 

• • » 

• •• 

... ... 478 

Oxyptiluf 

... 


... 681 582 

orchloidcs 

• •a 

• •• 

480 

cixjtropls 

... 


98 

Oroicola 

• a • 


102, 426, 741 





Oroootoclft 



1C2, 602, 6«7 





Oreoaorya 



103,181,669 

' 




Oren* ... 



... ... 148 

Pachnobia 

... 

... 

... 710,711 

Ofgyia ... 



198 

pachyspila 

... 


619 

orient* le 


••• 

... ... 479 

Padraona 

... 

... 

721 

orienialiB 73, 

136, 

149, 167 

, 168,224, 474 

pagodaeformis 

i ... 

... 

... ... 319 

477, 486, 668,670, 678, 

088, 725, 729 

pagodarum 

... 

49,70 

, 101, 427, 488 

Criolidaa 

... 

... 

49,101 

Pagrtis ... 

• • • 

... 

880 

Oriolna 


49,70 

,101, 426, 488 

Palajornia 

... 

68, 72, 

100, 367,188, 

ornata... 


... 

170, 181, 724 




498, 621, 661 

ornataa... 


... 

... 832 

pal Ji cotta 



... 148,146 

Orueodea 

... 

... 

... ... 688 

pallida ... 

... 


455, 474, 478 

Oraeodid® 

«*• 

... 

... ... 688 

Pal mace® 

... 

... 

... ... 79 

Oroaagrotia 


... 

441,452,468 

palmarum 

••• 

... 

292, 406, 418 

DTphtiUB 


... 

... ... 26 

palmata 

•a. 


... ... 476 

OjrthencheB 


... 

... . ... 612 

palpebrosa 

... 


100, 152, 438 

OrthiaaHs 


... 

... ... 591 

Palnstra 

• «. 

... 

mi ... 204 

Ortbosia 

... 

... 

... 707, 715 

palojrtria 

•«» 

••• 

•*i* 471* 784 

oftbotoma 

••• 

... 

... ••• 006 

Panaora 

«•» 

Ml 

... 146,147 

Ortbotouiua 

tib 

... 

101,158,486 

Panqjatima. 

■*.. . „ , 

, ••• 

•«. - ••• 481 





INDEX. 


lxi* 



PACJR 



PAH IS 

Pand‘on 

„ 

404 

Passcres 

... 

46, 00 

pandora.** — 

... 

138 

pasficrinuH 

... 

601 

paudur«iomi« 

... 

474 

VaHtor ... 

... 

488, 750 

Pandora 

... 

... !ii«,a u 

patina ... 


78, 83 

p&nuuilata 


478 

patulji ... 


228, 477,479 

pcinnosa 


m 

paulina 

... 

... 721 

Pautahia 

... 

... 152,198 

PllVO 

... 

8, 107, 625 

panther Inns 


98 2 

Pa von cel la 


74, 109, 490 

Papilio... 


79, 721 

pcctinata 

... 

289 

papiliouaria ... 


198 

pact hiatus 

... 

481 

Papilionid/e ... 


... 578, 72! 

pectoral U 

... 

99, 102 

Papilioninaa ... 


721 

ped ron is 


341,350 

pap uana 

... 

H9 

Pegasus '■ 


331 

papuan ’jm 


186 

PclocanitB 


1H 

ParaevNtus 

... 

IBS, 194, 195 

Peleoanua 


18. 090 

paracyrta 


602 

Peloeypoda 


80 

parudisaus 


... KM, 1211 

Pcllorueutu 

... 

100 

panidisi ST 

50, 

71, 102, 277, 4K8 

PeJ lucid a 

... 

162,201 

paradox a 


... 449, 565 

Pelopaeus 


- 080 

ParadoxuruB .*. 

... 

... ... ! M 

polopuicida 

... 

21 

Par agrotia 


454 

pidtigera 

... 

- 444 

paraliae 


14 o 

pond tila .. 


... 478 

Para pi nett a 


... 202,216 

pi nolope 

... 

04, 698 

Parafioolopus ... 

... 

829 

pen i oil lat a 


56, 340, 350 

Parasitica 


129 

penicLlut.UK 


409, 410 

Paraspistoa 


600 

pennantii 

... 

*.. 409,411,418 

Varda ... ••• 

... 

79 

penn&tus 

... 

... 59,104,494,631 

Pnraxeetia 


... 442,715 

pontadaotyla 

... 

382 

pardaria 

... 

277 

Venfcadactylus ... 

720 

paroira 


478 

Ventanda 

... 

... 475, 480 

parinda 


... 70 

PentaphjdU 

... 

481 

Farina* ... 

... 

99 

VentaptoM 

... 

474 

Parkia 


558 

Vcntatropis 


478 

Varkinaonia 


... ... 1/3 

pqiorida 

M. 

* 460, 401 

Variator! a 


Si 9, 850, Hoff 

pepl des... 

... 



pari a tor is 

... 

849 

peploides 


470 

Varna ra 

-- 

... ... 721 

Voids ... 


...318,336, 330,382 

Varnopes ... 


24 

percnoptorus 

... 

... 69,106,002,091 

Parridw 


... ... 109 

pordcntata 

... 

*•» mi *m 493 

Part, lionoa 


... 78, 82 

♦Vrdicula 


4, 496, 525 

particular 

... 

m 

Verdix ... 

... 

308 

partita ... 


282 

peregrirmtor 

• »» 

494, 510 

parufi ... 40, 54, 

,70, 

99,729, 421, 422, 

porogrinum 

... 

3 57, 809, 898 



486 

I'ercgriuus 


... 101,487, 509 

part a ... ... 


60, 191, 698 

porfectu 


21 

Parviflora 


479, 644, 646, <M& 

pcrgandii 

*•* 

350, 350 

Parviflorus ... 

••• 

478 

Purge*:* ... 

... 

139, HI, 140, J4H 

parti mantis ... 

... 

#6. 734 

Pergodmo 


39 

parvuJa 


3 93, 203, 216, 607 

Pcfgulnria 

• •* 

473 

pamlua... 

... 

«» 133, 188 

Perioallia 

• •• 

203, 232, 314 

Panar 80,64,103, 

488, 058, m, 760 

Poricrocotus 

... 

... i9, ioi, m, m 



INDEX. 


ix&; 


PAGE 


Peridroma ... 

... ... m 

Perilampus 

127, 684 

Periaphena ... 

fiis 

Periaternla 

... 230,221, 288 

Periateropodes... 

108 

Pernambuodusia 

u 

Perots ... «.• 

... 166,494,520 ! 

Porornat* ... 

... ... 205,207 

perrottefci ... 

211,212 

peraarum ... 

317, 28B 

peraica 

... 98, 178 , 224, 282 

per&icus... 14, 

826, 827,880, 882, 888, 
689 

poraimili» ... 

79 

p«reonata ... 

... 66, 166, 688 

petatriaU 

... ... ... 448 

pestuva 

489 

peterai 

718 

pcfciolata 

... ... 117, 122 

pefciolatua 

... ... 26 

Petrophila 

61, 102, 657 

Petroaeirtes 

828,381,838 

rhttbinitt 

... ... 107 

phajocepbala ... 

108,397 

phaupua ... 

... ... 9, 74, 496 

ph eoa&coa ••• 

604, 605 

Ph igiuH 

568 

Phaius 

418,419 

Phalacra ... 

195 

PhaliMJrocoraciiia? 

18,110 

Phalacrocoracin® 

18,U0 

Phula< rocorax... 

18, 74,110, 497,696 

Phatooa 

... 208, 214 

Phalana... ... 

211 

plmlantlm 

675 

phaiHritis 

... «» ... 694 

Phalaropua 

63, 486 

Phalouiad® ... 

588 

Pbaoa 

... ... ... 211 

Pimranguia ... 

597 

pharetrata 

.. 698 

pharmaceoidos 

476 

paaviDuBin 

627 

Phasiaaid® ... 

... 8,61,107,613 

phtiyroi ... 

100, 107 

Paaylopia 

479 

Phcidolc 

... ... ... i60 

Pbeisama 

... ... ... 211 

PLoUuam 

721 

Pniiampelus ... 

... ... ... 149 

pldUfclCUM m. 

78 


phtUjupborbia.## m 

PAGE 

... ... w 

pliillppenais ... ... 

... 18,829 

Philippines 

105, 492,602 

philotina ... 

2J8 

Phlftboais 

618 

phlegeton ... ... 

... ... 180 

phaenicea 

... 474 

phcunicenm 

99 

Phosnicophainw 

100 

PhoDtncopteri 

... 64, 111 

Pheenicopterid® «• 

Ill 

Phoeuicopterui ... 1 

11,181, 498, 697 

ptuKiiicura ... ... 

103 

pharcicuroidtih 

100, 687, 689 

phmalenrn* 

...6, 108, m 

phoenix 

142 

Pholulotu ... ... 

568 

Phomomyla ... 

248 

phoBphoroa ... 

... 868 

photophila 

618 

Phryuoccphalua ... 

720 

PhryxuK 

189 

phyllantld 

344, 860, 850 

PhyllanthUH ... 344, 846, 350, 480 

Piiyllium ... ... 

529 

phyllocldara ... 

685 

Phyllosoopus ... 

...48, 70, 424 

PhylochlaHiiB 

480 

Phyaioultu* 

829 

Pica * ... 

46, 09, 080, 729 

picata mi ... ... 

... 102, 750 

Picea ... ... ... 

... ... 120 

Pioi ... 

... 57, 104 

Fluid® 

67, 104 

Pioin® 

104 

pieta m. 

... 213, 369 

pioteti ... 

448 

pictioaudata 

700 

piotum ... 

... ... 880 

pictus m. ... 

108, 801, 536 

Picnmnin® ... •». 

104 

ricnmaua ... 

4*. 104 

Pidorua *.. 

198 

Pnjrid® ... 

mi «ii 578 

PieriuoD 

*4. 85), 781 

pilcfaeri 

... 381 

pileata ... 72, 100, 154, 878, 897, 511, 021 

piloaa ... ... ••• 

474, 417 

piluIJfeia ... - — 

... ...496 

Pimpl* ... ••• 

. ... 1SiV«H 

piaasiriaa **• 

' 411 . 'r .•.•■'I'lS 



INDEX. 


!x*t 


PA OK PAOR 

pinguis... ... 470 plcuroitjcta 351,152 

phti folia 4 VO Pleurotoma ... ... 06, 322, 233 

pinnate 482 Pltrarotonoella ... .... m 

piwmtltidft .... * 477, 481 plicata 409, 460 

pinnatifolia 477 Plooeidte 63, 10$ 

pimiauratng ... 629 Ploecinn ... ... •«. ... 103 

plnnujifora 846 ploces 103,489 

Pintia 848 Plotinflo ... ... ... 16, 110 

Piper ... ... 848 Plotoaaa 761 

pipien* 627, 635 pj 0 tn» 13, 110, 437, 615 

Piprtaoraa 104 plulotina 283 

pirama ... ... — 78 Plumbago ... 618 

piscator ... 805, 889, 529, 580, 541 plumhea 307 

Pifltia 481 plumbeola 281 

Pitta * 72,104,171,897,491 plumbicolor 183,390 

PitMdw... 104 pbmbifuHft ... ... ... 162, 197 

Pithyogones ... 127, 684 Plusian® 440 

placida 78, 289 Piute Hid® ... 606 

placodoides .. ... 287 pluviajia ... 694 

plaaohonioidefl 848 Pnaspya ... ... 101 

plaaidoraata ... ... ... ... 726 poiaua... ... 589 

planifrons 713 Podatgi 106 

plantaglnea 480 Podargidsa ... ... 105 

Platalea - 11.0, 497 Podicipfls ... ... 18, 111, 496, 699 

Platalem 14, 110 Podicipididio • •«* 111 

Plataleida ...110 procilorhyncha 74,41,498, 525, 629 

platoras 810, 759 pann'lum ... 136 

platyoaalou ... 663, 564 poecilorus H83 

Platyccphalaa... ... 323, 333, 761 Pogofttemon ... ... ... 479 

pl&tyeouta 897 Poinciana ... ... ... ... 620 

PJatygftBfcer liM, 684 Poll* ... 278, 276, 278, 979 

IMatyglowus 380,832 PoHoodtua ' - ...3 07 

Piatypeplas ... ... ... 588,586 poliocepbalus ...6,108,425, 496, 661, 698 

platyphyila ... 4$0 poliogramma ... 704, 709 

platyrhynoha 10 poUofhtaa ... ... 276 

Plafcysternum - 186 poliotia ... 740 

Platytea ... ••• ... ... 405 Poliston ... ... ... ... 677, 678 

platy thrift ... 897 polyandrtitn ... •» ... 474, 479 

piatyxantham 187 Polyaothefl mi *aa ... 867,869 

platyzona ... ... ... ... 616 Polycarpea ... ... ... 478 

plebium ... *** ... ... 479 1 Polygonaoeol • *ta 47 d 

plebiui... ... 761 polygon! ... ... ... ... 852 

pleota ... ... 708, 707 Poiygonnm ... ... 47$ 

Plccfcophila ... — ... *.. 602 Polygraphs ... ... ... 127,684 

plcrctTanthoideg ... 479 Pdlyoems Mt. «•» 701,769 

Plegadi* ... ... M« ... 76U I Polyooha ... ... ... ... 408 

pleoaeotopoda ... 1 ... ... 454 I Polyodonlophls ... 188,297, 536 

Flore to® ... ... hi 219 Poly podiaors® ... ..., ... ,»*• 482 

Plwaottitom ... Ml w* 481 I polyaperma .4. ... ... **• 479 

Phmrococena ... ... , M» ... 688 j Potoaoentrs M . *•- 880 

pleurophanea .<* ... ... *.* 606 PoinatU. ... ... *•« ..< 47U 



lacxii 


INDEX. 


Pomutorhinm* 

TAfcE 

99, 1&3 

proeumbenw 


TA<m 

... 47T 

pondicnriuna ... 

724 

prooumbosU ... 

... 

48J* 

pondiccrianus... 4, 

70, 101, 108, 188, 487, 

Prodenia ... 

... 

... 286* 

485, m 

Prometheus* 


... 184,137 

Ponerin® ... 

m 

prominuhim 

... 

.~86, 88. 28£ 

Pontedoriftccffi... 

481 

Pronomenta ... 


’ 688 

populnoa —* 

52# 

pronuba 

... 

.. 705 

poreollus 

HI 

Propasser 


52, 744 

porous ... 

HI 

proregulns 

— 

424 

poroBUH 

725 

pTOBerpina 


214 

PttTpft* 

563 

ProHoph* 


a... 172 

porphyria 

71 58- 

Prosopodaai* ... 


851 

prophyrlcollis... 

454 

prostrate 


479 

Porphvrio 

... 0,108, 495,. 698 

prostratum ... 

... 

.a, 479 

pompous 

702 

Protac^rotis 

... 

442, 718,719 

Portulaca 

478 

proton* 


249, 850, 856 

PortuUcoio ... 

.. 478 

proxinia 


137, 146, 4314 

Fomina 

r>, «i)8 

prur.oaa 

... 

... 78, 14 IV 

postlhivida 

208 

pHaltica 

... 

004 


711 

Psaniwiodrii'bn 


470 

Fotnmogeton ... 

181 

Psaminodynnsfa*?* 


m 

Pon/ol/ia 

480 

Psnuimnphis ... 


IBS, 529, 580 

Pradfttta 

... ... ... 140 

pHairunoptotiB 

... 

896 

pricco* 

pr® lftt.ua 

prajoporeulam 

455* 718 

Psaphara ... 

... 

710 

114 

pwaphon 


... 78 

828 

PwariHomu* ... 


104 

Pragmatobia ... 

202, 208 

PKaro^rIOB8UH ... 


... 10O 

Prnina ... 



psaroidcB 


47,100, 424 

praHina... 
pnvstous — ^ 

717 

PBcltodcB 


... ... SSO 

100. 543, 04.7, 548, 550 

PHetlttB 

... 

329 

Pratincola ...50, 

71, 102, 181, 437, 489, 

Pseud agio* 

... 

7114 


087*744, 750', 700 

VsoudochruuitB 


... 330 

praMnoola 

156 

l’nendococmuB ... 


127 

prejcviilnki 

102 

Pae n d ogmb hamiu 


22S 

Premna 

... 479 

PsmiOogypB 


106, 164, 494 

pvevostiaua ... 

... 907 

PBoudomalascis 


... ... 94 

Primula 

705 

PMudorhoxnbus 


830 

Prinla 

101, 487, 687 

Pfeoudoscarns ... 


... 880 

priniohlcs ... 

474 

Pseudotuu talus 


... ... 110 

Frionoris 

79 

psetulotwniate 


... ... 237 

Pristipoma 

SS0 

pfleudothyrsoidea 


351 

Pristocerm ... 

489 

pseudo vigil ... 

... 

... UT 

Pritchard in 

... ... ..a B55 

psiiotis 

... 


Problepsidte ... 

... ... a.. 195 

Psithyrus ... 


182 

Prncurduclia .... 

789 

Psitteoi 

... 

68, ion 

Procellariidoa ... 

11 

psHtaelna ... 




procon 

679 

PBitl&tmlw 

... 

... 68, 106 

procera 

.. 462 

Psycho ... 

... 

... ... 194 

proem* 

••• ... ... 145 

Psychidm 


... 198, 40t 

Proctotrype* ... 

TS4 

Pterowarpu* ^ 

... 

690 

ttootottypidia... 

12 J, 094 

* PtewclcB I.S1, 

188, 

m> 614 626, 691 





INDEX. 


btxifi 



PA (IK 



PAGB 

Plorocldos 

... 

01,107 

puya ... 

*•» ... 

... 558 


49 9 

107 

Pycnonotus ... 

100 , 

487,740 

Pfceroclurus 

137, 

181, 18S, 306,891 

Pycnorhampua 


... 657 

Pturognia 

... 

403 

PyctoTis M . 


... J 00 

Pfcoroin 

... 

330 

Pyduu 

149,150,169 

PtoromahiH 

... 

684 


•*» ... 

... 834 

Pteromys 

... 

... 181, 517 

Pygopodes 

••* ... 

64, m 

Pteronhordre ... 


r>8i 

Pygoatdi» 

... 

... 218 

Pierophoruj* ... 

... 

582 

pylGiie ... 

... 

... 133 

pteropua 


632 

pyradis 

... ... 

... 609 

PtnruthiiR 

... 

428 

P) ml id a) 

... ... 

... 405 

Ptyc.hozoon 

... 

724 

Pyranga 

... 

... 39 

Pty«tolromn« ... 

... 

726 

Pyruzus ... 

•*« ... 

... 471 

p'ylofhyncha ... 


326 

Py/gulina 

"* ... 

218,283 

Ptyodactylns ... 

... 

..., .. 725 

Pyroierces ... 

... 

... 006 

Hy on op rogue... 

... 

55, 108, 515, GB9 

ptrophanoa 


... 594 

papilla 

... 

5 

pyroxantlia 


... 279 

PucrnmA 

... 

... 61,668 

Pyrrlmrchfa ... 

... ... 

... 205 

puellarm ... 


146 

pyrrbaoliroms... 

•** ... 

... 198 

pucra 

... 

684 

Pyrrhocorax ... 


... 40 

I’uflinttH 

... 

14,497 

Pyrrhonotus ... 

... 

... 30 

pay tmx... ...5 

.71, 

10S, 109,496, 525 

pyrrhosticta ... 


135, 136 

pule holla ... 

... 

20 , 215, 332, 475 

Pyrrhula 


180, 658 

puloliorrima ... 


86 , 93, 282, 281 

Pyrrhnlanda ... 


108, 490 

puluhurrime ... 

... 

558 

pynolwlua 


... 339 

pulchorrlmus ... 

... 

62 

Python 

... 186,519, 

758, 760 

pulohra 

... 

... ... 438 




INilfiX ... ... 


... 304, 207 




pal lata 

... 

275 




palverosa. 

... 

415 

quftdrh'ftnnntnm 

... 

... 89 

palveniluntuB ... 

... 

... 188, 545 

qaftdriclavatnrt 

... 

343, 850 

pumilft ... 

... 

475 

qiiadrifasciatoB 

... 

... 330 

pmnilift ... 

... 

132 

• quadrifoliata ... 

... 

.. 482 

punctata 


200, 208, 330 

quad li punctata 

... ... 

25, 289 

punctatnr ... 

... 

... 129, 684 

quadriramosa ... 

••• ... 

... 211 

pnnctatum 

... 

725 

Querquedula ... 


18, 498 

pnnototuR ... 

... 

... 3S2, 736 

quinqufjangulare 


... 481 

pnnetlgeia ... 

... 

445 

quinquetolia ... 

... 

... 475 

punotivAga 

... 

215 

quifquilia 

... 

226,232 

puuoiivcnata ... 

... 

... 144, 146 




punctuluta 

... 

«. 103, 429 




panel urn 

... 

675 




Punica ... ... 

... 

... 224,475 

raceaiosa ... 

*75, 478, 64*. 645. 60 S 

puris 

... 

... ... 456 

HaeMnotomyia 

... 28 7 

sip, m 

Purpura 

... 

479 

fiaddea 


... 719 

purpuratus ... 

• •• 

... ... 23 

radians ... 

**• 449 

... sei 

purpurea ... 


... ... 204 

radlata ... ... 

91, *46,419, *70, 718 

purpurcivuutris 

... 

27 

radiatum ... 


106, 164 

purpurooinaculatufl ... 

... «... 588 

ft&dfatbs 

«•« 

... 635 

pusilla ... 04, 

101, 

382, 347, 856, 477 

Radinacra 

MS ««• 

... 26* 

pmria ... 

«t« 

««. 710 

raffles i ... ... 

Ml «»» 

... 142 



Ixrhr 


mom. 


Raghwra 

••a 


1UOK 
... 441,448 

Rbinolopbng ... 


FAOE 
... »** 764 

Eftgentjra 

•M 

... 

... 211,212 

Rhinopiane 


... ... 10# 

RaUidse 

... 

... 

... 6,62,108 

BhinoptUuft 


496 

Ralilna... 

MS 

... 

... 5, 106 

Rhipidura 

...103, 

, 154, 427, 469 

Tama ... 

MS 

... 

78,101, 487, 749 

Rhiiophora 644, 

646, 647, 

, 653, 664, 656 

Rana ... 

... 

282, 298, 800, 806, 768 

Rhodogaitria ... 

... 

208,813,216 

Randia ... 



476 

libodomeasa ... 

... 

76 

RanmmcttluB 

... 

... 

... ... f 05 

rbodophila 


... ... 206 

ra pa 


... 

... 898 

Rhodoiea 

... 

... ... 446 

Rapala ... 

... 

... 

... 78, 720 

Rtaodoaoma ... 

• M 

183 

Batarda... 

... 

... 

... 162, 201 

rhombeatus ... 

4** 

... ^ 584 

Ratordide 

... 

... 

201 

Rhnmboiduthya 

... 

882 

rattus ... 

... 

189, 

256,266, 250, 266 

Rhopalopsyche 


... 188, 189 

Ratufa ... 

... 

iss 

400 

Rbopidytes ... 

... 

106 

ravida ... 


*M 

701,702, 710 

Rhyacia 

... 

... 464, 460 

red usa ... 

... 

• II 

... ... 289 

Rhyacomis 


61, 422, 428 

recondite 

... 

... 

... 96, 288 

rhyuchlaa 


686 

rectangnla 

... 


... 701,702 

Khynchium ... 


675 

rectifascia 


... 

188 

Rhyncolaba ... 


... 189, 147 

re 3urva ... 

... 

... 

... 563, 564 

Rbynchosia ... 

• •ft 

475 

recnrvata 

Mt 

... 

287 

Hhyncopinie ... 

••a 

no 

Recur viro*tra 

* SIS 

... 

... .4. 496 

Rhtneops ... 

• a* 

». 110 

recurvirostrto 

... 

... 

... 188,694 

rbynoops 

IIS 

807 

reflexa ... 



... 4*8 

Rbyparia ... 


... ... 204 

reialgens 

... 

SIS 

61, 107, 152, 198 

Rhyparioides ... 


... ... 205 

regia ... 

... 

♦ S* 

620 

RhytidooeroB ... 

... 

... 629, 620 

regt*tfmoide* 

... 


86, 97, 2B2, 2.18 

Bhyxagrotis ... 


465 

Re«i«toma 

... 

Ml 

97 

Hhyzocarpem ... 

SM 

... ... 462 

regutue ... 

... 

* • • 

338,186, 829 

Rtchia ... ... 

Ml 

442, 714, 716 

remba ... 

«■* 

... 

78 

ncfnt ... ... 

a** 

... 212,818 

remifer ... 

HI 

... 

101 

ridibundua ... 

••• 

...11, 68, 497 

renalba ... 

... 

... 

717 

riparia 

Ml# 

... 66, 480 

renalis . M 

... 

... 286, 70% 706, 710 

risottos... ... 

8,60 

, 107, 495, 691 

repanda.... 

... 

.«• 

... ... 474 

Kiwoioa ... 

... 86, 97, 281, 288 

reparata 

... 

• •a 

... ... 82 

RtateUa ... 

... 

... ... 73# 

r opens ... 

... 

SM 

... 476, 476 

rivulatis 

... 

... 141, 287 

ropleta ... 

... 

Ml 

... ... 287 

rivnlata ... 

mi 

•4. 881 

rcptans ... 

... 

at i 

... ... 478 

robertsii 

M* 

... «*4 140 

re pa Isa ««* 

... 

... 

455 

robnsta ... ... 

tM 

890, *80, 70S 

resplendens 

... 


... ... 224 

Rohan* ... ... 

... 

Mtl 78 

rest r iota 

•* * 

••• 

... ... 146 

romalea ... 

SIS 

h. 89, 292 

reticulata 

... 


... ... 479 

rosea ... ... 

... 

143, 167, 881 

retract*... 

iff 

... 

♦«« ... 711 

roseipennii ... 

... 

„. ... 639 

retranens 

... 

... 

288 

rcwoopartioiaa ... 

#** 

... 886 

retusa ... 280,291 

,284,476,480,620,682 

ro*otta ... 

iff 

... 148 

Rhagastis 

... 

... 

189, 147, 148 

roseua, 111, 181 > 

880, 488, 

498,636,697, 

Rhamnacero ... 
Rhamphopohisraa 

... 

... ... 474 

... 182 

rosslea ... 

Ml 

760 

... ... 469 

rbeedii ... 

SM 

*66, 644, 645, 648, 660 

Tossli ... h» 

... 

... 387,687 

Khinacantbufi 

Mf 

IM 

: 479 

TOMtna ... ... 

<*** 

... «» 14* 

Rbinotjeroi . 

... 

... 

«* ... 160 

Roetratnla 

fM' ■ 

U*I98»*9f 



INDEX, 


IxJfcY 


Rot bora... 

• •• 


PAOR 

538 

rothiana 

0*0 

*• 0 

474 

rohala-oatharlne* 

• • i 

... 94, 383 

rotunda 

... 

... 

m 

rotumlifolia 

... 

... 

... 474 

rotundum 

... 

... 

3b 

rouxil... 

... 

... 

... , ... 724 

Roxburghiana— 

... 

... 474, 480 

Roxburgh ii 

... 

... 

478, 480, 558 

royloi ... 

... 

... 

120,359, 727 

rubeculoidot 


... 

... 71, 103 

rubolliaua 


... 

214 

arubeni ... 


... 

92, 382 

llubiaccso 

... 

... 

470 

Tubicilta 



... 704, 708 

rubicundut 

... 

... 

... 144 

rubida .. 

... 

• * « 

270 

rubilinea 


... 

208 

rublttneta 

... 

... 

... 200 

rubra ... 



288, 478, 479 

I'ubitiscen* 


♦it 

... 140, 445 

rubrieosa 


... 

... ... 715 

rubripygiui 



... ... 104 

line Ilia... 


... 

... ... 479 

rufa 

... 

... 

-.99, 502, 503 

mfascona 


... 

107,858, 475 

ruHcandus 

... 

... 

««# ... 50 

ruficepn 


... 

... 100,897 

ruftoollis 


... 

... 99, 165 

rudoulaHa 

••• 

... 

...99, 108, m 

rufidortia 

... 

... 

... 162, 194 

ruflgenis 

... 

.. . 

406 

rufltia ... 


... 

181, 498, 698 

ruftnuehalis 



... ... 47 

fuftjMJS ... 


... 

114 

rurtvontris 


... 

a, 100, 10* 489 

lufonigra 

... 

... 

... ... 083 

Tufula ... 


... 

... ... 65 

rufulm ... 


M. 

102, 490, 515 

lulus ... 


... 

688 

rugosa ... 



... ... 325 

TOgnta ... 

•H 

... 

... 886 

Kuuacx ... 


... 

... ... 707 

r-upestris 



... 56, 089 

rupiBtriga 

.*• 

... 

... ... 711 

russoUU in, 174, 

814,88c/; *74,694, 763 

rUHtioa, 48,88, 108, 480, «i02, 080, 888, 749 

rmtioula 


...10,88,868, 898 

KutauMB 

4*'*' 

.1* 

... ... 474 

Kuticiilft 


Ml 

61*102, 489 

kMWlllm*) 

*• • 

' .«• 

«•» 1#8 


Pi OB 


rutila 

*8. 

86,(98, 616 

rutilui ... 

... 

••• 860 

sacer 

... 

... ... 6*1 

Wiccharella 

... 

406 

Baccharomtoes 

... 

••• ... 884 

saga 

— 

... 184,186 

sagitta 

... 



sagittata 


... ♦»» 468 

Hagmatiaa 

... 

... ... 688 

Salauia 


474 

Sal arias ... 

... 

327,331,838 

Sftlfss ... ... 

... 

726 

fftlioUolia ... 

... 

475 

Rails 

... 

... 151, 707 

ftalpornls 

... 

... 101, 514 

■altiana ... 

... 

482 

Halvadora 


... ... 1 1 R 

Salvadoraceie ... 


477 

salvator ... 

— 

181, 022, 736 

Salviniacew ... 

... 

482 

sarobac ... 

... 

477 

Bandorioum ... 

... 

558 

san galea 

... 

... 20g 

sanguinea 

... 

... ... 58 

sanguluolenta ... 

... 

... 446, 446 

sannio ... 

... 

... 204, 729 

Saaseviora — 


480 

Banura 

... 

204 

Sapindaeeas ... 

... 

475 

Bapium ..i 


... ... 172 

sappbiropa 

... 

60S 

Baptha 

... 

... ... 610 

sara 

... 

... ... SO 

8araugesa ... 

... 

... 78,81, 791 

rtarcidiornis ... 

76,111 

, 397, 488, 536 

Barciophorns ... 

... 

... 7, 109, 495 

Sarcoohlamy* ... 

... 

... ... 568 

Sareogramuus— 

... 

... 7, 109, 495 

saroopis... 

M* 

... ... 608 

Barcostetama — 

... 

... ... 478 

itmitA... ... 

•*» 

*$. ... 704 

Barothripiu® ... 

" ••• 

t- 403, 440 

tiatam ... ... 

... 

... ... 218 

satiotwi 

... 

••6 ... 474 

sattadfo '■* ... 

**• 

... ... 214 

satuta .** ; r ... 

*»« 

... ... 688 

saturates 


... m, 661 

BaiumliMlw 

«*• 

«* 139/884 



Ixxvl INDEX, 





PAOE 



1*40 ■ 

tatyra ... 

• M 

... 

639 

Bootia 

... 

... ... 4« 

Batyridrc 


... 

m. ... 578 

ScotophSla 

... 

... 718 

Butyrina* 

• M 

... 

720 

scoul eri 

... 

... 59, 428 

sau laris 

• « • 

... 

102, 489, 755 

Scrobigorn 

... 

... 486, 488 

saandersi 

... 

... 

18, 110, 407 

Scrophulariuofe 

... 

476 

savala ... 

... 

... 

762 

soutatua 


... 724, 726 

Savara ... 


... 

201 

Soutolliata 

... 

m. 126 

HaxatillB 

• »« 


52 

scutosft ... 

... 

446 

Saxicola 

50, 

102, 587, 688, 748, 750 

scutulata 

... 

78 

Saxicolinau 

... 

««• 

102 

Scyphiphora ... 


644 

Soabcr ... 

... 


476, 725, 701 

scythe... 

... 

529 

scabra ... 

... 

• V * 

478 

SobaaMaua ... 

... 

4tU 

Ecabrolla 


• «• 

476 

flcchollarum 

... 

188 

scabrioeps 

... 

• •• 

688 

Sccuiio 


... 208, 215 

Sejoorhynchus 

... 

• M 

90 

Boena ... 

... 

109, 167, 516 

sc»oBoma 


• t to 

607 

Begetis 

... 

... 454, 455 

Scala ... 

... 

to to • 

... 31H, 288 

BGlenampba 

... 

280 

Scaphopoda 

... 

M* 

... »«. 86 

selenopla 

... 

606 

scapiflorum 

... 

• • to 

4K1 

aemialata ' ... 

... 

475 

acapuloaa 

... 


201 

soniilasciata ... 

**♦ 

... 134, 136 

Scatophagus 

... 


762 

semilaBriatuH ... 

*t to 

333 

Scolipbrou 

... 


... ... 680 

somiherbida ... 

to# » 

7)8 

s clmch... 

... 

tototo 

... 720 

Bcmihyalina ... 

••to 

201 

schist ft ecus 

... 


102 

semlpahiiatus ... 

• •• 

496 

schM loops 

... 

SM 

58, 09 % 106, CS i 

Beno^alensis ... 

... 

446 

■chistosus 

... 


186, 801, 529 

senegallue ... 

... 

18, 520. 691 

Schimcme 

... 

• to# 

••• 482 

senaitivum 


474 

flohuMderi 

... 

• •• 

726 

separata... ... 

... 

... 283, 445 

Sotoocniparus 

... 

• •• 

181 

sepinrift... 

... 

... 347 

soholaris 

... 

• •• 

520 

Hopiferum ... 

• to to 

11 

schrad ... 

... 


884 

SopojhtB 

• • • 

•1 . *•* 7 26 

SCUBIW ... 

... 


702 

septentrionalis 

• to * 

285 

Bcllla ... 

... 

• •• 

481 

Screlophus 

• • • 

104 

Rcincus ... 

... 


726 

Serinope 


608 

Bcindaspis 

... 


.. f ... 481 

Borratiut 

... 

761 

sciraurella 

... 


95, 288 

Bor rati cops ... 


264 

scltula ... 

... 

« <» to 

... ... 221 

Barrator 

• •• 

... Ill 

ttciaridaj 

... 

••• 

406 

sonra 

• M 

199 

Sciurus ... 

••• 

203, 8!)7, 406, 109, 787 

Sosamia 

... 

... ... 278 

Scotia ... 

... 

... 

679 

Scsatnitis ... 

... 

... ... 583 

Scoliid# 

... 

... 

... 679, 685 

Sowiliveatroa ... 

tot to 

117 

Scot opacities 

... 

... 

... 10, 109 

Sctagrotia 

• to • 

m 

Scolopax 

... 


ID, 68, 668, 695 

satigerus 

• •to 

3H3 

scolopax 

... 


6, 108 

Bevertzovi ... 

• • to 

— ... 58 

bcolopsis 

... 


880 

Remus ... 

... 

166, 618, 630 

Scilytns 

... 

... 

127, 181, 684 

soxlineatus 


... ... 736 

Soomber 


... 

830 

siatuco&is ... 

*•* 

... 688 

Scopelus 

— 

... 

829 

Sibling ... 

*<* 

... xm 

scopitmclm 


... 

m 

Bibirica ... ... 

50, 427 

, 580, 681, 744 

Scops ... 

«. . 


73, 168, 493, 661 

Sicauia 

>•« 

... ... 466 

Bcorttfena 

•*« 

*.» 

... 880. 881 

sicca ... 

. ••• 

no 



rmwx. tern f 


afehlnui 

PA«® 
718 

aioula ... ... 

»*• m 465 

Stda 

474 

Blderanfciia . 

... ... 588 

uidcrarcha 

... 614,616 

aiogabuokla 

... 477 

aiehi 

140 

aigma 

706 

aigaa 

... ... 702 

sihama 

761 

eikkima ... M# 

**. 150,284 

aikkimensia „ 

148, 208, 377 

silhetoosia 

146 

SllJagO 

... ... 761 

Slum 

683 

Blmilaro 

91 

atmilo ... 

... 47, 99, 432 

uimilis ... 

79, 451,750 

atmtllim* 

102 

Bimote* ... 169, 186, 188, 962, 762 

simplex*.* 100, 126,346 

, 406,480, 684 

Simula 

... 601 

simulant 

... a*. 211 

aimulata 

... 984 

siuoora ... *•« ... 

... ... 455 

aiudona 

... ... 830 

aiudeuais 

... 818, 881 

aineua 

... ... 285 

aiuenala 17, 8), 100 

, 103, 106, 493 

fitagalenaifl 

... 78 

aiugbela 

... 78, 79 

ging ularia 

454 

ainliala »>♦ *** 

*• ♦ ... 78 

sin let* 

.*• ... 186 

tdnuata — 78, 876, 281, 

440, 448, 701 

tlpabi * 

... ... 218 

Sipbi* 

50 

Sirex n. 

119, 139,684 

SiricidsB... 

... 117,119 

•ita .r. 

79 

aitauft ... »•« «»« 

...734 

attune 

... 185,180 

Sitotroga 

... ... 591 

Sttta .»* <#• *** 

48, 158, 424 

4M 

... 48 

siw **« •*# ' «•• 

... 783 

tivalenate «•* 

... ... 162 

amaregdina ... ... 

... 681, 684 

■maragdicana .** , ... 

... ..*5*7 

amaragdinui , ... ■ , ... ■ 

... **,470 

amarggditi* ... ... 

«*. m. 610 


PAOB 

SmOax... -**• **% •»« 491 

smithii ... ... 1*08, 818, 836* 883, 515 

smyrnensis ... ... 105, 109, 499 

socialia ... 101, 497 

aodalla ... 379 

Salanacero . H ... n. ... 478 
Soiandri ... ... ... 4t0 

Solanum ... ... 478, 983 

fcolariella 91 

Solarium 92,98,381,283 

Solea .. ... ... 829 

Solenopaia .683 

flolitaria ... ... 68 

solters 719 

aotidaioua ... 655 

aonnerafcl . 8, 107, 685 

Sonneratla 668, 644, 646, 660, 651, 654 

Sopbaga •*. 446 

PordWa ... 56, 146,804,810 

soididesoBoa • M Bit 208, 210 

Sorghum IT9 

Sorltia ... ... ... 899 

aonchifolia .» 477 

Soworbyan* ... ... 219,808 

Bpadicoa 4, 107, 496, 526 

Spadofcis 450 

sparverioidea 428, 061 

Spatalta . ... 150. 

spathias ... 697 

Spatula... ... ... 64, 516,698 

spatulata 848,866 

Spatulifimbria 196 

spectabilts 204,206 

spoctralis 698 

apergula ... 476 

Spergulariaa ... 444 

Sphegidas «!• •«« 4#« M $m 

uphejnlas ... ... ... ... 597 

Sphcnocurco* ... 107, 868 

spbenttra. ... 107,699 

Spliatta 179 

Bphex ... ... ... ... 680,986 

Sphipgon®op*l« ... ... ... 1 M 

Sphinx m> ... 186, 186. 188, 140, 147 

spbUuuephxlni ... ... ... ,61 

SphuwftuthM „ ... ... 4,7 

apioiger* ... ' ... 179 

iploulifata ... ... ... 4,6. 

SpUantha* ' '■ ' »*• ... ... *7? 

SpilarcMa ... 

.*»• ' M« 805,809 

»M n» fn 101, 614 



Jxrviii 


mt)Ex. 





VA&F 



I’ACK 

apUoptora ... 

... 

... 100, 824 

Stenodactylns ... 

... 

... ' ... 786 

Bptiornis ... 


inn, 494 f m 

•tentor ... 

MW 

... ... 7*8 

Bpil(8>mH ... 

...204 

208,210, 212 

stentoriuB 

«*. 

... 70 , m 

8ju lotft ... ... 


145, 703, 714 

Btentai ... ... 

... 

... 708, m 

•pilotella 

... 

... 600 

stenura... 


...11, 486, CM 

apilurus... 


... 831, 333 

Stercufiace® ... 

... 

... ... 474 

spin arum , ... 


848 

Sterna. 12, 18, 109, 110, 188, 497, SIB, 

spin if ef ... 

• »» 

... ... 880 



B16, (80, 886 

ap In If era 


466 

Bternlo® ... 

... 

12, 10S 

spinoldes 


658 

afcowarti 

... 

... 55,658 

Bpinolia 

... 

23 

Stictopterin® M . 

... 

446 

ipinomarginata 


... 843, 856 

stigmata 

... 

.. . 207, 308 

ftpinosa 

... 

480 

stigmat ophoxa 

— 

^ 486 

Spintburia 


20 

tftipuiaris 

... 

4 BO 

wpinula ... ... 


456 

Btlpalsta 


520 

apirata 


218 

atoddartil 

••• 

734 

SpiKasttm 

... 

1 65, 182, 617 

Siogomyia 

... 

084 

•plondens 99, 449, 484, m, 740, 759 

Btolatua^, ... 

... 801, 803, 890, 547 

aploudidns 

... 

... 862 

atolonifer ... 

• •• 

... 885 

spodocbtha ... 

... 

607 

Btoparola 

•as 

108, IBS, 437 

Bpodoptera 

... 

28G 

stracheyl 

55, 859, 897, 858, 760 

Bpcelotii 


... 702, 714 

straxninea ... 


481 

Bpnndia*? 


618 

atratiotea 

Mb 

481 

Spolaeginthns ... 


... 71, 198 

iwcpems 


896, 839, 687 

kpula'rix 


... 171, 641 

fitrepailaa ... 

... 

... 496,633 

apurea 


225 

Strepiocaulon ... 

... 

... ... 477 

aqoalida 

... 

... ... 45(1 

striata 


6, 108, >49, 489 

aqnalidior 


460 

atrial ura ... 


409 

squallduro 

... 

104 

Btriatua ... M . 

... 

... 880, 890 

sqttalorum 


... 460 

strlcta ... 

... 

... 470,470 

«quamatu8 

... 

... 57, 669 

atridcufl m 

... 

... ... 580 

aquamoHiis ... 


... ... 829 

Strtga ... 

•IB 

478 

Squatarola 


... ... 496 

atrigata... ... 

210,213, 818, 839,881 

Staohyobiura ... 

... 

... 56?, 566 

itrigntula 

... 

no 

Stachyrbia ... 


100 

Striges ... ... 

M* 

...58,196,168 

Bfcachyotta 

... 

... ... 612 

atrlgilineata ... 

... 

367 

StacbyrrhidopBia 

... 

100 

Striglina ... 

... 

... l&i, m 

Stactocichla ... 


98 

atflgtiiom ... 

... 

478 

stagnation 


9, 496 

strignlata 

... 

... ••» 368 

ataud^ni ... 


219 

Btriolatus ... 

... 

... 73,176 

staudfuaai 


... HI 

Strix ... 73 

,181, 

#96, 897, 498, 761 

Staphylococcus 


334 

Btrobilanthes ... 

... 

m 

stater ias 


... ... 618 

Btmbilaotbi ... 

... 

... 853,966 

Btauropus 


150 

Stiobilanthns ... 

... 

m. ... m 

Stcganopodes ... 


... 13,63,110 

Btrongylora ... 

• *« 

... ... 7«i 

fctegorayia ... 


387,289, 340 

Strut hUca M . 

... 

... 614,616 

Stella 


#07 

•tudioaa ... 

... 

... ... m 

Sfcellaria 


707 

Btufnia... •** 

Ml 

- ' l«.a« 

stollaris 


... 696, 707 

Btwnidie ... 

... 

... 

attllntarum ... 

... 

? 82, 188,185 

flfcumintm ... 

Ml 

..." /Up#; 

stolUfera 

... 

... ...381 

Sturm (tarter *«. 

" 

... ~ 10* 



JUDEX. 


lxxix 


):■ ' ' * 



PAGE 




PAGE 

Btaroopastor 

... 

a x 

... ... 70 

sylvan tui 


... 

108, 182. 659 

aturnus~. 

««• 

4!), 101 

183, 488, 887 

aylvatic* 

... 


... 101 

£i»**tus h« 

... 

... 

... 78 

sylvestre 

... 


... 477, 478 


... 

... 

... ... 710 

Sylvia 

... 

... 48, 

101, 487, 687 

•ttbarquafca 

m 

... 

...10 75, 406 

giylvla ... 


«• • 

... 184,186 

•nbbuxao 

... 

80, 107* 

888, 496, 888 

Sylviad® 

.. 


48,101 

•ntwacfuleA 

... 

... 

... ... 21 

symbiotes 


... 

... ... 2284 

•nbcorpukmta 

... 

**. 

233 

syinpiesta 


... 

86, 329, 280 

*ttbco*t balls 

... 

... 

851, 856, 710 

synanma 


... 

... 617 

•wbcrist&tus 

... 

... 

726 

Hynagmps 

... 


829 

aubcurva 


... 

280 

Syuaptnra 

... 


830 

•ubditn ... 

... 


v.. 78 

Syngenaapls 

... 


... 849 

eobdoIertB 

... 

... 

707 

Hynsfciotls 

... 


849 

uabfascia 


... 

... ... 206 

Syntomid® 



... ... 161 

aabf&sciatug 

... 

... 

K81 

Hyntomin 


— • 

... 151,152 

*ubgrisen*» 

... 

... 

298 

Sypheotides 


... 

••• ... 526 

anbguUorosa 

... 

... 

r>os 

Sypheotis 


73, 108, !I88, 495, 528 

Xabltmia 

... 

... 

859 

Syrn Utm 

... 

«•* 

... 68, 493 

mibliucntu® 

M , 

... 

... ... 406 

ayrnola ... 


»*» 

283 

imbmarginalis 

... 

... 

291 





®u ■'punctalis 

... 

... 

... 297 





flubpunct&tua 

... 

... 

... W, 626 





aubpnrpurea 

*«• 

«*• 

... ... 705 

T acoa ... 

... 

•> * 

... ... 48l 

aubruiicollis 

mb 

... 

629 

Tacoac-cfB 

... 


481 

eubsaquft 

♦•XI 

... 

704 

Taeoocua 

... 

*•• 

106 

awbspinifora 


... 

... 4i)7 

Tachardia 

... 

•*• 

607 

•uuooitietam 

OX 

... 

157 

Tachomis 

... 


.*• 492 

«meotnea 

••• 

... 

445 

Tachydromus 

... 


... ... 726 

aaocisa n. 


... 

... ... 51 

Tadorna 

... 


... 626, 697 

Xtaeda h* 

••• 

... 

... ... 178 

tmniolatus 

... 

#li 

... w 725 

auflruotloosa 

• •• 

... 

481 

tmniopferns 

... 


... 170, 725 

tuffosa ... 

OX 

... 

148, 145, 198 

Troniorhynch 

us 

MX 

287, 681, 685 

*ugen« ... 

• •* 

... 

... ... 634 

Tagete* 

... 


477 

awleata ... 


... 

... ... 86 

tank! 

... 


... ... 6 

suma ... 

»«» 

... 

475 

Tapes 



... 470 

aubwAtrana 

... 

... 

482 

TaphoBons 

... 


♦*v ... 170 

imjaftfcxenBiB 


... 

... 160, 565 

taprobane 

... 


78, 79,80, 486 

sundara 

... 

... 

427 

taprobanua 

... 


... 344, 8 56 

supareiltaris 


6, 103 

, 103, 427, 495 

Taragama 

... 


... ». * 197 

napefolliosa 

... 

... 

... ... 811 

tardigmdus 

... 


«. 181 

suprsmum 

.*•* 

... 

87, 282 

Targionia 



... ... 844 

suraUmnia 

.* * 


... 8,60,495 

Tarsi go r... 

... 


... ... 438 

•urgent* ... 

... 

... 

... 204 

Tatargina 

... 

• ■ « 

... ... 21,8 

itejmottla* 

... 

MX 

... 424* 061 

Tatborbynchas 

XI* 

... ... 290 


.4. 

... 

~ 4Q8 

tety 



... ... 761 

Stttbora... 

... 

M* , 

... ••• 740 

taurina ... 



— $29 

BttXofiUB 

... 


101, 158, 480 

Xaxicolor 


• •• 

... ... 186 

W* ... 

... 

— 

... 101,420 

tsetft ... 



«»• ... 310 

•winbeeU. 

... 


... -.143 

teas* 

... 

• •• 

... 107,494 

- 

... 

... 

... - 276 

Telchinia 

... 

*«# 

... ... 673 


... 

235, jB^.4«V**0 

Tola crates 

... 


••• ... 60<8 



4m INDEX. 


Teleacopium 



PAG* 

m 

Uieifora..* 

Ht 

... 

PAGV 
tt* ... 400* 

Telinia ... 

... 


m 

' tbeobaldi 

... 

... 

... ... 680’ 

Teluatei 

... 


^ ... !761 

Theobroma 

... 

... 

... ... 608 

Tcmenuohui 


4ft, 70, Ml, 487, VBB 

Theroiceryae 

... 

... 

... 104, 49t 

temiutncki 


••• 

47, WO, 422, 4 96 

There tra... 

... 

189, 

148.146, 148,149 

teraperata 


... 

«*• 44 6 

tiler rtinpn 



... p4» 604 

tena* ... 

... 

.r. 

€31, 635' 

TKwpesia 


... 

... ... 620 

tenebricoauB 


... 

345 

TMaddas 



198 

tenebrifera 

... 

... 

717 

thot-acica 

... 

... 

671 

tenebroga 

... 

• r. 

... 145, 283 

tbrnnills... 

.•* 

*.* 

... 619 

tenera ... 

... 

... 

... ... 204 

threnodes 


... 

^ 680 

teunentll 

... 

... 

724 

thrirtcmna 


... 

... 91, 232 

Teutliredinidt© 

... 

116,117, 121 

thrrra 


... 

5“ 

tenuifolia 

... 


482 

tbwaiiteetiii 



739 

tenuis 



... 711, 712 

tbimtonl 

... 

... 

831 

Tephrodornis 


... 

•7Q, 101, 487 

tbygntrica 


... 

... 237, 238 

teplironotus 

... 

... 

— 49 

fchyia ... 


... 

... 22T, 238 

Tcracolus 


'■ •• 

... 78, 716 

Thyofcrica' 


... 

591 

Teramnus 


... 

475 

Tbyrgorlmv 

... 

... 

... 204,210 

Teratolepia 


... 

... 724 

Thyrididm 


... 

196 

Terebra ... 


... 

... -222, 233 

tianftdinnictis 



47 

Terebrantia 


... 

... 123 

tlbawl ... 

... 

... 

628, 629, 638 

Terekia ... 


... 

496 

tiMaoa... 


... 

... 57, 466 

Tcrepon 


... 

761 

tibetonwe 


... 

... 626, 720 

tores 

... 

... 

... 476 

tibetiea ... 

.r. 

... 

214 

terminals 

... 

— 

477 

tibialfe 


... 

291 

torminata 

... 

... 

289 

Tichodroma 

... 

... 

48. 686 

Terpsiphonc 


27 

50, 71, 132, 489 

tickelli M , 

•>. 

...100, 103, 163. 483 

terracotta 



... 448, 449 

tigrin* ...208, 216,292,298,310,806, 768 

tteirricola 

... 


285 

tigripca 



187, 696 

Tesia 


... 

I.D0 

tigrls ... 

»r. 


... IBS, 471 

tosfcaoea... 



... 198, 205 

Tiliaceae 

... 


... ... 474 

teatae'mm 



... l|7 t 684 

Timelia 

... 


m. .v. 100 

tCfltftCCUB 

... 


... 26 

rimoliinao 

... 

••• 

~ ... 100 

tetracantha 


... 

477 

tlmidus ... 



19 

itetradaotjlus 



... 761 

Timora ... 

... 

#•« 

441, 446,450 

Xetragallus 


... 62, m, m, 760 

Timyra ... 

... 

IN 

098, 690, 090 

Tetragoge 


... 

329 

tlncta 

... 

>*# 

... 704, 709 

Tetraporgia 



^ ... 454 

tinctorla 

<r* . 


... ... 40? 

tetraspila 

... 


615 

Tinea ... 

... 

MS 

... 017, 610 

tetrax 


... 

... 108 

Tineidas... 

... 

MB 

... 618 

thalia ... 

«. 

... 

... 19 

Tinnuucultw 

... 

69, 107, 166, 639. 668 

thalictroidea 



482 

Tinosporia 

... 


... ... 478 

TUalpopbila 


... 

283 

Tipha ... 


... 

... 691, 694 

TUnlptpUiloides 


... ... 445 I 

tiphia ... 

... 


... 100, 489 

Thajnnobia 

71, 

102,48^ 502,513, 750 

tisipbona 

•*» 

• »4 

... ... 142 

Thaoatarchia 

... 

... 

205 

tithywali 

... 

... 

«. ~ 140 

thapsiua 

... 

«• 

588 

todarn ... 


... 

... SOB, SOB 

Than mantis 


... 

■ •»* ... 82 

Toddalia... 

... 

»»• 

... ... 688 

tliOtti 

... 

... 

... 12 V 684 

toldata ... 

»»» 


... ... TIB 

tbaoiata 

*•1 


••i ... 404 

tomentosa 


474, 477, 486, 441, 616 






